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JOHN BELLAMY 
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SHIPBUILDERS 
MARINE ENGINEERS 848 
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J. & E. HALL 
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Telephone : Dartford 345: 


London Office: 10, Sr. aha ‘tom, E.C.4. 
Telephone : MANSION HovUsE 9811. oss 
12 


PATTERNS 


WOOD & METAL. 


B. LEVY & co. — 1 &. W.1 





PETERBOROUGH LTD. 
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WALTER SOMERS, LTD., 
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HURST, NELSON & CO., LTD., 
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TOOLS do more 
work in less time 
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TAYLOR AND 
CHALLEN 
POWER PRESSES 


TAYLOR AND CHALLEN LIMITED, 1172 
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VISCO 
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COOLING TOWERS 1128 


THE VISCO ENGINEERING CO., LTD. 
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SPECIAL MACHINES 
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Erection of Plant 
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Tuomas Hunt & Sons 
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GLOVES 
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“MAVITTA” 


DRAFTING MACHINES 
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(British Made.) 996 

THE MAVITTA DRAFTING MACHINES LTD, 

Anchor Works, Park Rd., Aston, Birmingham 6, 








r['repanning machine for tube 

three 3} In. spindles. Admits 
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for motor, Makers, Campbells & Hunter.— 
Apply Danks of Netherton, Ltd., Netherton, 
Dudley, Worcs. J 202 
| esearch Engineers, Ltd., 
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COLD ROLLED STRIP MILLS 


4 High Reversing Strip Mill. Roll 
diameter [2 in. by 30in. by 48 in. 
for cold rolling steel strip up to 
40 in. wide. Rolling speed 400 feet 


per minute. This is by no means 


the largest mill of this type we 


manufacture. 
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THE BONNET CARRE SPILL- 
WAY ON THE MISSISSIPPI 
|of the flood water at Bonnet Carré, before it had 


RIVER. |reached the city, had been a subject of discussion 
As is well known, the Mississippi-Missouri, the | over many years. As long ago as 1816, the possi- 
greatest river system in the United States, is/| bility of such protection works was discussed in 
subject to serious floods, which in the past have | Darby's Geographical Account of Louisiana, and a 
caused great destruction in some of the important rw scheme was put forward in 1851 by Colonel 
towns situated on the river. Protective works, | H. S. Long, of the Corps of Topographical Engineers. 
consisting of banks, or levees, as they are called | Other technical reports on the matter were published 
in America, and cut-offs, have been constructed | in 1861, 1875 and 1914. The river actually broke 
for many years, the whole work being co-ordinated | through the bank in the neighbourhood of the site 
and regulated by a comprehensive flood-control | of the present spillway in 1859, 1871 and 1874. 
programme which was adopted by the United|The last breach remained open for eight years. 
States Congress in 1928. A further measure ampli- |The importance of constructing permanent works 
fying the 1928 programme was enacted in 1936.|of some kind was accentuated by the fact that 
The project adopted, in so far as it concerns the | during the flood of 1927 the authorities of New 
lower Mississippi, is based on an assumed maximum | Orleans found it necessary to assume responsibility 
flow of 3,000,000 cub. ft. a second at the latitude | for artificially breaching the levee at Caernarvon, 
of the Old River, which is a reversible-flow channel | some 14 miles below the city. 
connecting the Mississippi, Red and Atchafalaya’ The primary purpose of the spillway is to protect 


it is proposed to give some account of the con- 
struction of the spillway and its operation. 
The protection of New Orleans by releasing some 


the river broke through at an earlier date and also 
at the straight reach below Gypsy Point, situated 
at a bend in the river. This latter site was selected 
and a field hydraulic laboratory was set up at which 
comprehensive tests were carried out to determine 
the most effective way in which the energy of the 
water passing over the spillway could be dissipated, 
and to develop a design of weir and apron which 
would withstand scour and prevent undermining of 
the structure. Two models were constructed, one 
consisting of a flume with a scale model of the dam 
for working out the details of the stilling basin and 
baffle design, the other being a general model with 
a length of spillway representing 20 openings to 
one-twentieth scale. This latter model was used 
to determine the distribution of the water, the 
effect of different combinations of sill elevation, 
eddy action, ete. More than 100 runs, ranging 
from two hours to five hours in length, were carried 
out between January and June, 1929. These 
showed that the development of the hydraulic 





jump under all conditions of flow would require 








Fig.l. gi 
pe monroe if fd 


YN AC Ee 
¢ ij # 


G 

DP 
\f SS J 

SP » 

p Sr VICKSBURG 


ee | 
COLUMBIA 


| 


oe 














Sa “se Zin WI 
[<1427.4.) { __GULF ee y ‘iceenanes*| 





Rivers immediately to the west of Angola. This | New Orleans against the possibility of inundation. 
town, which is indicated in the map reproduced in| By bringing it into operation the Carrollton water- 
Fig. 1, on this page, lies just below the east-west | level gauge, which is situated in the northern part 
boundary of the States of Louisiana and Mississippi. | of the city, may be held at a maximum reading of 
It has been assumed that a flood of this magnitude | 20 ft. This figure corresponds to a levee freeboard 
at this point would divide so that half, 7.e., 1,500,000 | of 5 ft. Although floods above the 20-ft. level have 
cub. ft. a second, would pass to the Gulf of | been successfully passed at New Orleans before the 
Mexico, via the Old River and Atchafalaya River | construction of the spillway, the conditions created 
quantity passing down the|have interrupted both water-borne and railway 


basins, a similar 


Mississippi. 
As is indicated in Fig. 1, the greater part of the 
lower Mississippi is confined within levees, but to 


traffic, necessitating the removal of goods from 
quays and warehouses and causing acute appre- 
hension among business interests and the general 


afford further protection to New Orleans, an/| public. It would have been possible to obtain the 


important city which had a population of 458,762 | same control of water level at New Orleans by | 


at the time of the 1930 census, the Bonnet Carré | constructing relief works below the city. This, 
spillway has been constructed at a point some | however, would have resulted in increased current 
32 miles by river above the city. It is provided | velocity through the harbour, inconveniencing ship- 
with controlled openings by means of which 250,000 | ping operations and endangering banks and wharves. 
cub. ft. a second of the flood may be released and | The release of water which the Bonnet Carré spill- 
pass to the Gulf of Mexico via Lake Pontchartrain. | way makes possible, in addition to protecting the 
The spillway is situated some 6 miles from the | port, naturally also lowers the flood height at the 
west bank of the lake. A comprehensive account | main river levees below the city, which extend for 
of the Mississippi River control works appeared in | 46 miles on the east bank and 80 miles on the 

our columns some three years ago.* This dealt | west. 
more particularly with the methods adopted in the| Following the adoption of the flood-control pro- 
construction of the levees. In the present article | gramme of 1928, which covered the provision of a 
sear eDs eS |spillway in the neighbourhood of Bonnet Carré, 
pages 249, 277 and 340 | Surveys were made at the site of the Bonnet Carré 
crevasse which had been formed naturally when 
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the construction of a stilling pond of unusual 
| depth, but that a water cushion some 3 ft. or 4 ft. 
| deep, acting in conjunction with three rows of 
baffle piers, would dissipate the energy of the water 
in a satisfactory way. The tests also showed that 
a vertical wall at the downstream end of the stilling 
pool would be better than one of curved form and 
that while velocities in excess of 7 ft. per second 
would cause scour in the floodway, velocities of 
less than 2 ft. per second would result in the deposit 
of sediment. These hydraulic experiments inci- 
dentally served the useful purpose of checking 
| results obtained at the Waterways Experiment 
Station at Vicksburg, of which we gave a full 
| description in our 144th volume.* 

Tests carried out at the site also covered soil 





| boxing, samples being taken to determine the 

characteristics of the foundation soil at the positions 

to be occupied by the control weir and side levees. 
| The depth and extent of the deposits resulting from 
| the earlier breaking through of the river were also 
| investigated. Further work included the deter- 
|mination of safe pile-loadings, both vertical and 
‘lateral, at the site of the control weir, and an 
| investigation of the seasonal variations in ground- 
| water level. Slab-bearing tests were made to ascer- 


* ENGINEERING, vol. 144, pages 193, 249, 273 and 
361 (1937). 
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tain the safe bearing value of the foundation soil, 
friction, cohesion and permeability tests also being 
earried out. 

The natural river bank at the spillway is about 
14 ft. above sea level, the ground falling on a gentle 
slope towards Lake Pontchartrain for a distance of 
some two miles. Beyond this there is a swamp, 
averaging ] ft. or 2 ft. above sea level, and extending 
over the remaining four miles to the bank of the lake. 
These features are indicated in the plan of the 
spillway and its attendant floodway, which is 
reproduced in Fig. 3, on Plate X XIX, and in the 
corresponding longitudinal section given in Fig. 4. 
The higher land has been cleared and is cultivated, 
but the swamp is largely timbered with thick under- 
growth at places where the ground stands above 
normal water levels. Standing water is met through- 
out the swamp, its extent and distribution depending 
on rainfall and the tides in the lake. The total area 
included in the works is 7,824 acres, of which 
2,303 acres are cultivated land. The site is crossed 
by one main road, three railways, one gas pipe-line, 
one power-transmission line, and three telegraph 
and telephone lines. The more important of these 
are indicated in Fig. 3. Between the spillway 
structure and the river is the site of a further road, 
the Jefferson Highway, but this has been abandoned. 

The building of the spillway necessitated the 
reconstruction of the railways and road where they 
cross the floodway. This work was carried out by 
the railway companies and Highway Commission, 
financial assistance being rendered to them by 
Government grants. The Yazoo and Mississippi 
Valley Railroad, which crosses the site about a mile 
from the river, is carried on a single-track ballast- 
deck pile trestle about 8,100 ft. in length. Next to 
this, about two miles from the river, is the Louisiana 
and Arkansas Railroad, which is carried on a single- 
track creosoted-pile trestle with I-beam stringers, 
about 9,800 ft. long. About half a mile to the east 
of this is the main road. This is the United States 
Highway No. 61, known as the Airline Highway. 
It is carried on a concrete beam and slab trestle 
bridge, with 40-ft. spans, built on concrete piles. 
The bridge is 6,000 ft. long between abutments 
and has 2,200 ft. approach embankments at each 
end which project into the floodway as shown in 
Fig. 3. The third railway, the Lllinois Central 
Railroad, is situated close to the shore of Lake 
Pontchartrain. It is carried on a double-track 
ballast-deck creosoted-pile trestle bridge, with a 
certain number of plate-girder spans, and is about 
11,800 ft. in length. 

As already mentioned, the spillway is designed 
to pass 250,000 cub. ft. of water a second when fully 
open. It has a net open length of 7,000 ft., the 
width of the floodway at the river end being 7,700 ft. 
and 12,000 ft. at the lake end. The structure con- 
sists of a reinforced-concrete weir founded on timber 
piling and with a cut-off wall of sheet-steel piling 
at the river side, as shown in the section reproduced 
in Fig. 5, on Plate XXIX. Behind the weir there is 
a combined apron and stilling basin, 53 ft. wide, 
provided with three rows of low concrete baffles at 
its lowerend. Beyond this is an articulated concrete 
mattress laid on a foundation of rip-rap and gravel. 
The width of the mattress varies from 175 ft. to 
220 ft. The weir is divided into 350 bays, each 
20 ft. long, by means of a series of concrete piers. 
The crest elevation of 176 of the bays is 17-8 ft. 
above mean water level in the Gulf of Mexico, 
the elevation of the remainder being 15-8 ft. The 
provision of the two different weir levels facilitates 
operation and regulation, the control needles of the 
sills of higher elevation beng more easily operated. 
In the case of less severe floods, the lower sills will 
not have to be opened, and when it is necessary to 
bring them into operation a considerable depth of 
tail water will already have been built up by the 
discharge from the higher sills, so that their opera- 
tion is facilitated. A view of the downstream side of 
the spillway is given in Fig. 2, on page 421. The 
photograph was taken at a time when the weirs 
were discharging 150,000 cub. ft. a second. 

The concrete piers which separate the weirs are 
corbelled out at each end, and carry service bridges 
built up of steel-channel beams. The arrangement 
is shown in Fig. 5, while the form of the piers on the 
downstream side is clearly evident from Fig. 2.| 
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The steel bridges, which have timber decks, can 
be seen in Fig. 6, on page 430, which shows the 
method of handling the closing needles. These are 
of creosoted pine, of rectangular cross section, 
74in. by 1l}in. When in their closed positions, the 
needles are supported against a shoulder on the 
top of the weir at their lower ends, and their upper 
ends rest against a heavy joist running along the 
tops of the piers. The arrangement is shown in 
Fig. 5. In their lowered positions, the needles 
rest side by side and form a series of timber dams. 
When the weirs are open the needles lie in a hori- 
zontal position at the tops of the piers, the upper 
ends resting on the longitudinal joist and the lower 
ends being carried by suspension chains below the 
service bridge. Two needles are shown in this open 
position in Fig. 6. 

The needles are handled by means of an oil-engine 
driven crane travelling on one of the service bridges. 
It is shown in Fig. 6, which illustrates the operation 
of opening a weir. The procedure followed is to 
engage the eye-bolt on the top of a needle with the 
crane hook carried at the end of the left-hand 
cable in the illustration. The needle is then raised 
until a second eye-bolt near its lower end is within 
reach. The hook on the right-hand cable, which 
leads to a second drum on the crane, is then engaged 
with this eye-bolt and the needle manceuvred into 
the inclined position shown in Fig. 6. The support- 
ing chain is then engaged with the lower eye-bolt and 
the needle is lowered until its top end rests on the 
longitudinal joist. The crane hook may then be 
uncoupled and the lifting of the next needle pro- 
ceeded with. The process of closing the weir is the 
reverse of this and need not be explained in detail. 
It hus been found in practice that a crew of six men 
cau open a bay, involving the removal of 20 needles, 
in an average time of 7 minutes. For closing a bay, 
15 minutes are required. 

The spillway is a concrete gravity overfall dam of 
sufficient base width to resist the horizontal thrust 
at the bottom of the needles, as well as the direct 
water pressure against the face. It is carried on 
untreated timber piles, 65 ft. to 70 ft. long, the 
ground-water surveys having shown that piles of 
this nature would be safe against deterioration. 
The main structure, comprising the piers, the 
service bridges and the heavy slab which receives 
the impact of the falling water, is designed to 
allow for unequal settlement because of the subsoil 
conditions at the site. As indicated in Fig. 5, the 
piers are separated from the adjoining slabs by 
construction joints. The downstream apron is 
divided into sections 22 ft. wide. To check percola- 
tion, copper sheets are embedded in the construction 
joints and the top end of sheet-steel piling cut-off, on 
the river side of the structure, is deeply embedded 
in the concrete slab. These piles are 45 ft. long, 
except for a short distance near the centre of the 
spillway where a deep sand stratum was encountered, 
and a length of 55 ft. was used. There is a second 
sheet-steel pile cut-off at the lower end of the stilling 
basin. This is constructed of piles 25 ft. long, and 
is intended to prevent undercutting should scour 
occur, 

The stilling basin, which is provided with three 
rows of concrete baffles near its lower end, as shown 
in Fig. 5, is carried directly on the ground surface 
without pile supports. The load of: concrete and 
water is about 1,500 lb. per square foot. This is 
considerably less than the bearing power of the soil, 
which experimental investigation showed to be 
2,50 lb. per square foot. The articulated-concrete 
mattress at the lower end of the stilling basin is 
built up of slabs 3 ft. square and 6 in. thick, tied 
together with copper-bearing steel wire looped in 
such a way as to permit the connections to be 
extended to a length of 5 in. The purpose of this 
arrangement is to permit the mattress to conform | 
reasonably well to the surface of the soil after some 
erosion has taken place. The slabs immediately 
adjacent to the stilling pool are connected to the 
main structure by heavy rods, so that in the event | 
of seriou: erosion, the mattress would not be washed 
away, but would hang below the pool. Spare holes | 
are provided for new metal ties in case the rods | 
provided should ultimately rust through. 


To be continued.) | 
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Electricity Applied to Marine Engineering. By W. Laws, 
MSc. London: The Institute of Marine Engineers. 
(Price 5s. 6d. net.) 

Tuts book is intended to meet the requirements of 
junior seagoing engineers who, in due course, will 
sit for examination by the Board of Trade for certi- 
ficates of competency in marine engineering, and 
most of its contents originally appeared in a series 
of articles which the author contributed to the 
Transactions of the Institute of Marine Engineers. 
The utility of the book, however, is by no means 
limited to junior marine engineers ; in fact, anyone 
who feels that his electrical training is inadequate 
will find the book worthy of his attention, provided 
he desires to extend his knowledge and not to 
compete with specialists. Beginning with a few 
notes on the elementary laws of electricity, the 
author proceeds to deal with electrical engineering 
as it is likely to be found on shipboard. Not only 
is ordinary direct-current generation, power and 
lighting dealt with, but chapters are devoted to 
testing, internal-combustion engine ignition, tem- 
perature detectors, electrical steering gears, alter- 
nating-current generators and motors, and Diesel- 
electric propulsion. The author is to be congratu- 
lated on a treatment of his subject, which is admir- 
ably adapted to the special requirements of adult 
students who may be presumed to know “ How,”’ 
and are to be taught “Why.” The well-tried 
methods of marine schools are employed ; that is 
to say, arithmetic is preferred to mathematics of 
the more academic brands, worked examples are an 
integral part of the text, and illustrations are 
reduced to line diagrams of elemental simplicity. 
In view of the limited requirements, it is, perhaps, 
a matter for surprise that the scope of the book 
is so wide and that the standard of the later chapters 
is so high. This standard, however, is imposed on 
the author by the examiners of the Board of Trade, 
who, in recent years, have considerably raised that 
of the papers. 





Dished Ends and Stayed Surfaces. By C. C. POUNDER. 
Epsom: The Draughtsman Publishing Company, 
Limited. [Price 2s. net.] 

On the cover of this 70-page pamphlet, it is men- 
tioned that a first edition, with a slightly different 
title, was published about 16 years ago. The text 
of the present issue has been completely rewritten 
and extended, making virtually a new work which 
may be discussed on its own merits. The treatment 
of the subject is very thorough, a great portion of 
the early part of the book being occupied by accounts 
of investigations into the strength of dished ends, 
but it is some time before the reader reaches formulz 
and data from which he can work directly. We do 
not regard this as a defect, however, but welcome 
the careful recording of the work previously done 
on the subject. When the consideration of generally- 
accepted formule has been reached, the author 
covers the ground in sufficient detail for practice, 
and his comparison of the results obtained by 
formule with the earlier experimental work is 
instructive. 

There is one point, however, to which we can 
find no reference. The formule for dished ends 
under comparatively low pressure give thicknesses 
which, when a flanged manhole is formed, are 
insufficient to afford a seating of proper width for 
the manhole cover, with the result that the gasket is 
easily displaced, there being inevitable thinning of 
the flange. In such cases, the thickness of the end 
should be greater than the formula indicates, even 
after adding the allowance for flanged holes; in 
other words, the problem becomes not one of strength 
merely, but one unrelated to strength. The author’s 


| stressing of the desirability of a substantial root 


radius is to the good, as there is still a tendency 
to have too sharp a corner in scme cases; some 
designers have even maintained that a small root 
radius makes a “neater” end. Both convex and 


‘concave dishing, relatively to the pressure side, 


are dealt with. The section dealing with stayed 
surfaces is concise, but adequate. The pamphlet 
is well provided with clear illustrations and tables. 
and should prove useful to those concerned with 
pressure vessels of most types. 
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THE INDUSTRIALISATION 
OF BRAZIL. 


In previous articles dealing with the import 
markets in Brazil (see pages 233 and 254, ante), 
details were given of the rich mineral resources of 
the country, including large reserves of iron ore, 
and of the intention of the Brazilian Government to 
initiate a large-scale national iron and steel industry. 
In this connection, there have since been important 
developments ; but as these are also bound up with 
the general trend of South American trade during 
the past few months—and particularly with Britain’s 
efforts in this direction—some comment should be 
made before surveying their character and impli- 
cations. 

It must be emphasised that the turn of events in 
European hostilities has quite altered the course of 
South American oversea trade as it seemed to be 
set in September, 1939. The over-running of so 
many European countries by Germany, and the 
collateral extension of the British blockade, have 
practically cut off all markets for South American 
products on the European Continent, except in 
Great Britain. The result is that, as conditions 
stand at present, Great Britain and the United 
States are practically the only two important 
markets left open for South American products, 
of which there are ever mounting surpluses. There- 
fore, as both Britain and the United States are 
anxious to recapture Germany’s former large trade 
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the scope of operations of the officially-sponsored 
United Kingdom Commercial Corporation, repre- 
sentatives of which have proceeded to South 
America with the object of setting up an organisation 
to facilitate trade with the United Kingdom. 
Further, British trade should be helped by the 
extended insurance scheme of the Export Credits 
Guarantee Department. In addition, the British 
export drive is being assisted by the Export Council 
and its representative sub-groups in each branch 
of British industry. Finally, sterling clearing 
agreements have been signed by Britain with the 
principal South American countries (so far, with 
Argentina, Bolivia, Brazil, Chile, Peru and Uruguay) 
whereby payments to and from Britain and the 
countries mentioned are now made in official sterling 
through special accounts opened with authorised 
banks in the United Kingdom. An outstanding 


trade reciprocity, that is to say, they ensure exchange 
cover at agreed rates, to pay for imports of British 
goods, to the extent that Britain purchases products 
from the other party to the agreement. 

All the foregoing factors are well designed to 
support British trade in South America on reciprocal 
lines in the present difficult circumstances. At the 
same time the general outlook in South America is 
clouded by the sharp fall in exports during recent 
months, which will obviously reduce the purchasing 
power. The safeguards afforded by the Payments 
Agreements recently concluded by Britain with 
the principal South American republics are of 





BRAZIL’S IMPORTS OF ENGINEERING AND TRANSPORT ITEMS, ETC. 























January-June, 1939. January-June, 1940. 
Volume. Value £ (gold). Volume. | Value £ (gold). 
Machinery, tools, etc. 32,000 tons 3,020,000 26,000 tons | 2,604,000 
Iron and steel eo re 54,000 , 496,000 57,000 , 644,000 
Iron and steel manufactures 128,000 ,, 1,540,000 119,000 _ ,, 1,560,000 
Motor-cars, lorries and chassis 12,200 units 1,031,000 15,300 units 1,228,000 
Other vehicles and accessories 14,000 tons 917,000 16,000 tons 757,000 
Chemical products, etc. 63,000 ,, 892,000 79,000 ,, 969,000 
Coal and coke 591,000 ,, 608,000 623,000 948,000 
Petrol “— mn 186,000 ,, 508,000 186,000 ,, 675,000 
Fuel oil and Diesel oil 338,000 .. 349,000 306,000 , 486,000 
Lubricating oils 19,000 170,000 23,000 ,. 209,000 
Kerosene as 42,000. 111,000 56,000 _ ,, 175,000 
Pneumatic tyres 2,400 ,, | 199,000 2,000 _,, | 163,000 





with South America, it is in the best interests of 
both countries to assist in solving the problem 
which the reduction in South America’s pur- 
chasing power presents. This can obviously best 
be done by means of reciprocal trading arrange- 
ments. 

The South American countries are looking mainly 
towards the United States Government as the autho- 
rity whose task it must be chiefly to devise the 
necessary remedies for reorganising the foreign 
trade of the Southern Continent. Already the war 
period has witnessed a considerable growth in 
exports to South America from the United States, 
this being obviously assisted by geographical 
proximity and freedom from the transport and other 
war-time difficulties which beset Great Britain. 
This growth in United States trade is being fostered 
by credits granted by the Export-Import Bank of 
Washington, the capital of which has been recently 
increased, with the approval of the United States 
Government, to 500,000,000 dols. This increased 
capital is to be utilised mainly to finance trade with 
Latin America. 

On its part, the British Government is fully aware 
of the necessity to extend British markets in South 
America in replacement of those lost on the European 
Continent, and the steps taken to support the trade 
drive in South America are of an important and 
comprehensive nature. Firstly, it has been decided, 
with the approval of the Governments concerned, 
to send a special Trade Mission to South America 
under the leadership of Lord Willingdon. This 
Mission will be able to make specific recommenda- 
tions, on the basis of first-hand knowledge, for the 
development of British export business during the 
war, and for laying the foundations for mutual 
good trade thereafter. Lord Willingdon will be 
accompanied by representatives of important 
industrial and export interests. Another important 
step is the decision to enlarge both the capital and 


undoubted assistance to British exporters in 
guaranteeing exchange cover at agreed rates to the 
extent that Britain buys from these countries. At 
the same time, taking a wider and longer view of 
the situation, it seems obvious that increasing 


foreign goods of any but the most essential kinds, 
if the. purchasing power of the South American 
public is lowered by the continued dislocation of 
international trade. In this event, it is extremely 
likely that, as in the Great War of 1914-18, there will 
be a decided fillip to the ever-growing national manu- 
facturing industries of South America, for example, 
in the engineering trades, which may permanently 
affect the import demand for many lines of articles. 
There is increasing evidence of the growth of 
national manufacturing industries in Brazil. As 
shown by the accompanying table, machinery, 
tools, etc., have, in the past, formed the largest item 
in Brazil’s import list. The stimulus given by the 
war to the growth of Brazil’s national industries is 
shown by the expansion this year in imports of machi- 
nery for manufacturing foodstuffs and vegetable 
oils, and by the appearance of new lines, such as 
equipment for the paper and rubber-manufacturing 
industries. 

Official figures showing the gold values of the 
principal types of machinery imported in January- 
June this year compare as follows with those for the 
first six months of last year, which are given in 
parentheses :—Spinning and weaving, 140,000/. 
(217,000/.); rubber refining and manufacturing, 
138,000/. (nil); sugar industry, 48,0C00/. (51,000/.) ; 
foodstuffs, 36,000/. (12,000/.); cotton ginning, 
etc., 31,000. (27,0001.) ; road construction, 31,0001. 
(57,000/.); metal and wood industries, 28,0C0/. 
(83,0U01.) ; printing, 27,0001. (59,000/.) ; vegetable- 
oils industry, 27,0001. (25,000/.); paper manufac- 
turing, 26,0001. (nil) ; engineering, 26,0001, (23,0001) ; 
iron and steel, metallurgy, 18,000/. (32,0001.). In 





feature of these agreements is that they tend towards | 


difficulty will be encountered in securing orders for | 


addition, the following items are included under 
this heading :—Sewing machines and parts, 110,000/. 
(92,0007:); typewriters and accessories, 61,000I. 
(72,000/.); internal-combustion engines, 55,0001. 
(83,000/.) ; excavators and dredgers, 32,000/. (nil) ; 
calculating machines and parts, 28,0001. (71,000/.). 
Details of Brazil’s principal imports of electrical 
machinery and apparatus during the first six months 
of 1940 compare as follows with those for the 
| corresponding period of 1939, given in parentheses :— 
| Refrigerators, 85,000/. (57,000/.); apparatus and 
|parts for telegraphs and telephones, 47,0001. 
| (117,0001.); dynamos and generators, 33,000. 
| (55,000/.) ; motors, 38,0001, (65,000/.); appliances 
and parts for electrical installations, 32,0001. 
(25,0001.) ; ,transformers, 26,0001. (59,000/.) ; lifts 
}and accessories, 23,000/. (18,000/.). As before, the 
values are on a gold basis. 

Brazil is an expanding market for bicycles, motor 
| vehicles and other transport items. The total 
number of motor-vehicles which existed in Brazil 
| last year was officially recorded as 202,212, com- 
| prised as follows :—Passenger cars, 122,061 ; iorries, 

74,186; omnibuses, 5,965. This gives an average 
| of one vehicle per 289 persons, which is considerably 
| below that of one vehicle per 45 persons, found in 
| Argentina, the main reason given for this disparity 
| being the deficiency of first-class roads in Brazil. 
| With regard to imports of railway material, the bulk 
| of these are being obtained from the United States 
| under extensive credits granted by the Export- 
| Import Bank of Washington. Imports of railway 
| material into Brazil during the first half of 1940 
| were considerably higher in value than in the corre- 
| sponding period of last year, and the following 

figures (again in gold value), cover the principal 

| items under this heading :—Locomotives, 396,000/. 
| (against 49,000/. in January-June last year) ; rolling 
| stock, 354,000/. (170,000/.) ; rails, fishplates, etc., 
| 277,000/. (324,0001.); axles, wheels, etc., 41,0007. 
| (97,0002.); and boilers, 12,000/- (63,000/.). The 
| value of agricultural machinery and implements 

purchased by the Ministry of Agriculture for its 
| twenty-one experimental stations, and for distri- 
bution: among farmers at cost price, reached last 

year a record figure of 1,800 contos (say, 22,0001.). 
The implements purchased comprised, among other 
articles, reapers, binders, threshing machines, 
ploughs, harrows, discs, fertiliser machines, tractors 
and gas-producer apparatus. Imports of tinplates 
into Brazil in January-June, 1940, totalled 40,822 
metric tons, valued at 610,000/. (gold), of which 
38,621 tons were supplied by the United States, 
988 tons by Japan, and 469 tons by Great Britain. 
In the corresponding period of last year, imports 
of tinplate amounted to 24,292 tons, valued at 
341,0001. (gold), of which 15,662 tons came from the 
United States. The Government has approved a 
resolution passed by the Federal Council of Foreign 
Trade for a reduction of 50 per cent. in customs 
duties on tinplates imported by stampers and manu- 
facturers for use in canning meat and other food- 
stuffs. This measure is intended to give a wider 
bore to the concession already made in the 
case of tinplates imported by associations repre- 
senting stock-breeders, farmers and others interested 
in the meat industry. 

The imports into Brazil of iron and steel and non- 
ferrous metals during the first six months of 1940 
were, on balance, substantially larger than in the 
corresponding period of 1939, as is shown by the 
following statistics giving values in £ (gold) :— 
Copper, rolled or hammered, 59,0001. (against 
49,0001, in the first half of 1939); copper, smelted 
or cast, 81,0001. (86,000/.) ; lead, 62,0001. (46,000/.) ; 
tin, 92,0001. (47,000/.); zinc, 23,0001. (4,000/.) ; 
aluminium, 44,000/, (28,000/.); iron bars and rods, 
56,0001, (61,000/,) ; iron plates and sheets, 248,000/. 
(144,000/.) ; iron hoops and strips, 68,0001. (55,000/.) ; 
iron or steel, shaped, 58,0001. (48,000/.); steel bars 
and rods, 41,0001. (50,000/.); steel plates, 82,000. 
(67,000/.) ; steel hoops and strips, 56,000/. (38,000/.). 

In view of the preceding statistics regarding 
imports of engineering products, etc., particular 
interest attaches to Brazil’s natural wealth in iron- 
ore reserves, etc., which would enable her to build 
up national engineering industries if imports were 
| unduly restricted because of the war. According 
'to a recent survey of national mineral resources, 
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it is estimated that Brazil possesses 22 per cent. | 
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A further important development in Brazil was 


of the world’s known reserves of iron ore, and that | the promulgation, on October 3, 1940, of a law 
75 per cent. (15,000 million tons) of the Brazilian | providing for the creation of the National Council 


deposits is situated in the state of Minas Geraes, 
about 550 km. to 600 km. from the nearest ports of 
Rio de Janeiro and Victoria. The deposits in 
Minas Geraes are estimated to consist of 1,500 million 
tons of compact hematite with a minimum ore 
content of 65 per cent.; 3,500 million tons of 
itabirita (50 to 60 per cent. ore content); and 
10,000 million tons of inferior mineral (30 to 50 per 
cent. ore content). 

There has been a progressive increase in the 
production of iron and steel during recent years, the 
output of pig-iron having expanded from 35,000 
tons in 1930 to 148,000 tons in 1939, the corres- 
ponding figures for steel being 21,000 tons and 


|concerns engaged in these industries and to give 


of Mining and Metallurgy. One of the chief func- 
tions of the Council is to maintain production in the 
national mining and metallurgical industries, 
according to the internal demand and the possibilities 
of export. With this object, the Council will 
propose measures to regulate the operations of 


protection against excessive imports and unduly | 
high prices. The National Council will also propose, | 
annually, fixed selling prices for national coal, and | 
will recommend the types of coal suitable for indus- | 
trial uses. By a further decree, passed on the | 


|same day, October 3, new measures have been 


111,000 tons, and for laminated iron, 26,000 tons | 


and 97,000 tons. Minas Geraes contributes 70 per 
case of steel, and 92 per cent. of laminated iron. 
The imports of raw iron and steel in 1939 amounted | 
to 91,000 tons, and those of manufactured iron and 
steel to 237,000 tons, a large part of which was 
supplied by Germany and Belgium. With regard 
to cement, official statistics show that production 
in Brazil during the first six months of 1940 was 
371,000 metric tons, and it is expected that the 
output in the full year will be in the region of 
800,000 tons. About 98 per cent. of the imports of 


|of a plant for manufacturing patent fuel. 


introduced, designed to improve coal-mining 
methods in Brazil and to increase the use of national | 
coal within the country. The projects include | 


cent. of Brazil's pig-iron output, 97 per cent. in the | financial assistance to coal-mining concerns ; better 


| and cheaper transport, resulting from river dredging, | 


and the installation | 
In this 
connection, the Government is authorised to} 
undertake credit operations up to 200,000 contos | 
(say, 2,500,0001.), guaranteed by receipts from the | 
following new taxes :—Rs. 5$000 per ton on imported 
coal; Rs. 2$000 per ton on national coal; and 


improved port equipment, etc. ; 


Rs. 10$000 per ton on imported combustible oil, | 


except gasoline and kerosene. During the first | 





cement in 1939 came from European countries |six months of 1940, imports of coal into Brazil | 
which are no longer able to ship, so that purchases of | totalled 585,000 metric tons, valued at 875,000/. 
foreign cement in the current year are likely to (gold), of which 450,000 tons came from the United | 
be on @ very small scale. | States and 135,000 tons from Great Britain. In the | 

Mineral products are being exported on an| corresponding period last year, imports amounted | 
increasing scale. Recently, there has been much | t0 492,000 tons, valued at 489,000/. (gold), and | 
comment in Brazil upon the more favourable | Great Britain was the chief supplier. Great Britain | 
prospects for exporting Brazilian iron ore to Great | Continues, however, to be the largest shipper of | 
Britain, in view of the cessation of shipments to | coke and patent fuel to Brazil. 
that country of iron-ore from such important Another law, passed on September 23, 1940, | 
suppliers as Sweden, France, Norway and Holland. | established new taxes, to be levied exclusively | 
Exports abroad of Brazilian iron-ore in 1939 and | by the Federal Government in the forms of customs | 
1938 were recorded at 397,000 metric tons and | duties, upon imported motor spirit, Diesel, gas, | 
369,000 tons, respectively. Of the latter figure, | Signal, fuel and lubricating oils. The new taxes} 





only 38,000 tons were consigned to Great Britain. | Will take the place of the import duties detailed in 


During the first six months of 1940, exports of iron | the existing customs tariff, and part of the revenue 


ore from the port of Rio de Janeiro totalled 78,000 | therefrom is to be reserved for payment into a 
metric tons, of which 47,000 tons were shipped to | Special Road Fund. 


Canada and 31,000 tons to the United States. In| 
the same period, exports of manganese ore from | 
Rio de Janeiro amounted to 74,000 tons, including | 
67,000 tons to the United States and 7,000 tons to 
Belgium. 

An important American concern has contracted | 
for the purchase of 100,000 tons of Brazilian bauxite, 
to be delivered from January, 1941, onwards. It is | 
also stated that the United States Reconstruction | 








POWER AND COMBUSTION.* 
By Proressor A. C. G. Eazrton, M.A. 


Ir is a great honour to be invited to deliver the | 
Thomas Hawksley Lecture. It is, moreover, a delight- | 


| ful honour because, although I am a chemist, I have | 


spent some of my happiest hours working with engineers. | 
In the lecture I propose to examine the sources of our | 


and Finance Corporation will lend the buyers | power and try to see the scale of things, and the extent | 


15,000,000 dols. to build an aluminium factory in | to which we make use of fire. 
Deposits of bauxite in Brazil | some views about combustion, and from that subject 


the United States. 


So we are led to discuss 


are estimated at 120,000,000 tons, mainly in the state | back again to consider power in relation to our material 


of Minas Geraes, but the exploitation of these 
deposits has been on a relatively small scale, exports 
last year totalling only 18,279 metric tons, valued 
at 19,0001. (gold), which were supplied exclusively | 
to Argentina. 

In view of the above indices of Brazil's mineral 
wealth, and in accordance with general expectations, 
an agreement was signed at the end of September by 
representatives of the United States and Brazilian 
Governments for the installation of a large-scale 
steel plant in Brazil, to have an annual productive 
capacity of 300,000 tons. The financing of the | 
scheme involves the sum of 45,000,000 U.S. dols., 
of which 25,000,000 U.S. do!s. will be contributed 
by the Government, credit institutions and private 


be lent by the Export-Import Bank of Washington 
for the purchase of material and equipment in the 
United States. This loan, which will be guaranteed 
by the Brazilian Government, will be repayable 
over a period of ten years, commencing three years 
after the date of the first advance. The completion 
of the plan is expected to take about two and a half 
years, and one-half of the United States loan is 
to be made available for the purchase of supplies 
during the first twelve to eighteen months, the 
balance being furnished according to the progress 
of the work. 


economy. 


Let us then take stock of the earth and its sources of 
power, the ratio of the radioactive elements, such as 
uranium and thorium, to the lead that they produce | 
by their disintegration gives a definite way of deter- | 


| mining the age of the rocks in which those elements 


occur. In this and other ways, the age of the earth 
has been found. The earth was born of the sun about 
2,000 million years ago, and after it was formed as a | 
separate entity, only took about 5,000 years before 
it condensed to a liquid, then a mere 10,000 years in 
solidifying. Cooling to about the present temperature 
must have occurred very soon after solidification and | 
at this stage the ocean was formed. As far as is known, 
the earth consists of a central core of molten metal at 
uniform temperature (about 3,000 deg. to 4,000 deg. C.) 
extending to more than half the radius, then a solid 


investors in Brazil, while 20,000,000 U.S. dols. will |™®™4 surrounded by a quite thin granitic crust in 
| which resides most of the radioactive material which 


has made it possible to fix its age. The earth is bathed 
in sunshine. There is a practically constant supply 
of energy radiated from the sun amounting to about 
1-35 million ergs per second falling on any square 
centimetre of surface placed facing the sun outside 
the earth’s atmosphere. Jeans describes the sun as a 
searchlight radiating 50 h.p. per square inch of its 
surface. This radiation maintains the surface tempera- 
ture of the earth and has maintained it at much the 








* The 27th Thomas Hawksley Lecture, delivered before | 
the Institution of Mechanical Engineers, on Friday, 
November 15, 1940. Abridged. ! 
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same temperature since the oceans were formed. As 
| Einstein showed, matter and energy are one, and all 
| the matter and ali the energy have come from the 
sun; the sun is the source of practically all power on 
}earth. The energy received by the earth in the form of 
| cosmic rays, or of radiation from the stars, or by 
collision with matter in space, is quite insignificant in 
comparison. 

I believe it is held that the sun is not more than ten 
times as old as the earth, that its stock of energy 








| (1-8 x 10% ergs) if all the matter were converted and 


radiated at the present rate, could last 10" years, and 
that it keeps up its radiating power by transmutation 
of the hydrogen, or some such process, due to its high 
internal temperature (20 million deg. C.). However, 
we know that the sun’s surface (the photosphere) 
has a brightness temperature of 6,000 deg. C. and that 
it radiates energy at the colossal rate of 3-8 x 10* 
ergs per second. The sun is a power station broad- 
casting 5 x 10% h.p., but only about a two-thousand- 
millionth part of this radiant energy reaches the earth. 
This radiant energy works a great engine of 2-3 x 10% 
h.p.; the sun is the furnace, the atmosphere is both 
working substance and eylinder, and space the con- 
denser. The short-wave energy received from the 
sun raises the temperature of the earth’s surface locally, 
melts ice, evaporates water, is dispersed as kinetic 
energy of wind, and is discharged as long-wave energy 
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warmer or more turbulent, and the earth’s surface is 
maintained at a mean temperature which has changed 
very little in the course of time. 

A balance sheet of what happens to the energy of 
the solar radiation is very complicated, because heat 
absorbed in one place is not only handed down or up 
but also handed across from place to place, and we 
become involved in the intricate dynamics of the 
atmosphere and one has to follow the entropy changes. 
Nevertheless, meteorologists have been able to draw 
up an average heat balance for the whole atmosphere, 
viewed as a system taking in short-wave solar radiation 
and discharging the same energy as reflected short 
waves and as long-wave radiation to space. Dr. 
Simpson found that the accounts balance within a 
difference of about 2 per cent., not merely for the 
whole of a normal year but separately for each month 
of it. Fig. 1, herewith, is based on the figures in 
Sir Napier Shaw’s Meteorology. These give, firstly, the 
balance in space between the long-wave radiation 
leaving the atmosphere and the short-wave radiation 
entering it; secondly, the balance in the atmosphere, 
and thirdly that at the surface of the earth. The 
average short-wave energy received from space 
(840 kWh per square decametre per 24 hours) balances 
the small amount of long-wave radiation which gets 
through the atmosphere from the earth, the long waves 
radiated by the atmosphere, and the reflected short 
waves, known as albedo. A balance is maintained in 
the atmosphere, as recorded in the diagram; the 
energy of the short waves absorbed and scattered, the 
long waves absorbed, and the heat conducted and 
conveyed from the earth into the atmosphere, go to 
make up the heat radiated out to space and back to 
earth by the atmosphere. The earth radiates long 
waves corresponding to its surface temperature, and 
heat is conveyed away from it by conduction, and goes 
to balance the energy which gets through from the 
sun to the earth’s surface and that which is radiated 
down from the atmosphere. 

The investigations of Dr. Dobson on the changes 
in the absorption by ozone in the upper air and its 
connection with the weather, through its close relation 
with barometric pressure, illustrate how small changes 
in the absorption in the stratosphere may very greatly 


| affect the running of the engine and the dynamical 


behaviour of the troposphere. It is quite a character- 
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istic of engines to be sensitive to small adjustments ; 
we shall have occasion to note this in relation to knock 
in the internal-combustion engine, where a concen- 
tration of peroxide at about the same small concentra- 
tion as the ozone in the atmosphere makes a great 
difference to the running. Encouragement should 
be given to meteorologists in their efforts to examine 
the working of this engine, and to follow the changes 
which go on in the working fluid—the atmosphere— 
for it is the second step in our understanding of the 
forces which control our destiny. A knowledge of the 
behaviour of the sun itself is the first step in this 
understanding. The figures on the diagram only dealt 
with average effects, but, within the workings of this 
great engine, potential energy is being converted to 
kinetic and kinetic back into potential, work is done 
here, and heat is dissipated there. The wind blows a 
sail, the corn is ground, and some heat is absorbed and 
conveyed again to the air. The sun shines on the seas, 
the rain falls on the hills and fills the streams; down 
the waters wildly rush into a lake lying tranquil and 
silent, and down they plunge again in headlong water- 
falls. Perhaps some of the water is made to run 
through a hydro-electric plant ; houses are illuminated 
a hundred miles away, and there the air is warmed 
again. Through this process of distillation. life is 
provided with a continual supply of purified and freshly 
aerated water, to which are added just those salts 
that may be required. 

About 35 per cent. of the energy of the radiation 
received from the sun is used in evaporating the waters 
of the oceans and the land, and about 1/3,000th of the 
waters are lifted on high every year. This vast energy 
is released on condensation, and is used in the great 
engine of the atmosphere. Some of this energy 
returns as kinetic energy of the rain or the rivers ; 
some of it appears in the wind and the thunderstorms. 
The feed water is gontinually being bled from the 
working fluid of this natural engine. There is no 
great purpose in attempting to estimate the total 
power of the rain, the rivers, or the wind, for the use 
that can be made of them depends on the locality 
and is so much a question of their strength at the 
moment. It is estimated that 320 million h.p. might 
be obtained from the potential water-power resources 
of the various countries of the world. 

Although the picturesque windmill is gradually 
ceasing to adorn the landscape, the total wind-power 
utilised has probably not diminished, if one excepts the 
sailing ship; thousands of smal! units for pumping 
and for generating electricity are in constant service, 
but I have no figures for the total power so used 
throughout the world. The windmill does not convert 
into mechanical power more than about 20 per cent. 
of the energy of the wind passing its vanes; usually 
much less. The fickleness of the wind and its unsuit- 
ability for large power units militate against its much 
wider use. The power of the tides is not part of the 
radiant power which we have been examining; it is 
mainly derived from the gravitational effect of the 
mass of the moon. The moon was born of the earth 
and so this source of power is really within the whole 
scheme based on solar energy. The total power corre- 
sponding to the dissipation of energy of the tides is 
considerable (10° kW), but the energy is mainly dissi- 
pated in about 50 favoured regions, and only in a few 
such places could it be used at all conveniently. One 
such scheme for about a quarter of a million horse- 
power—the Severn Barrage Scheme—was designed to 
provide one-thirteenth of the total power requirement 
of the British “grid” (1931). There was also an 
American scheme for 80,000 kW at Passamaquoddy 
Bay, Maine. 

Another source of power is that of the earth’s own 
store of thermal energy (almost 4 x 10®® cal.), the 
energy remaining of that with which it was originally 
endowed by the sun. Since the short period of rapid 
cooling of the earth, this energy has been maintained 
because of the receipt of the sun’s radiant energy, 
which prevents further cooling. Contractions and 
upheavals in the earth’s crust have occurred, which 
no doubt have generated heat and caused local tempera- 
ture changes; most of this heat would be retained, 
though a part would have been lost as radiation to 
space. This original heat and the continua! supply of 
heat to the surface from the radioactive constituents 
of the earth’s crust contribute only about 1/10,000th of 
the energy radiated by the earth into space. It might, 
of course, be possible to make use of this internal 
heat; to tap it from below, to hasten its release, 
direct it through an engine, and discharge it through the 
atmosphere into space. This would only amount to 
slightly altering the rate of supply of heat to the 
earth’s surface. In a few volcanic places the internal 
heat is utilised; in Iceland, for instance, there was a 
scheme which was to be commenced in 1939 for the 
heating of all the houses of Rejkyavik, the capital, by 
the hot springs in the neighbourhood. In some volcanic 
districts the steam from fumaroles is utilised for the 
generation of power. 

The conversion of the matter of the earth into 
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energy, conceivable now as a result of the artificial | 
fission of uranium, is still part of the energy derived 
from the sun, because the earth was once part of the 
sun. But we need not linger now on this enormous 
source of possible power until it comes nearer practi- 
cability. From any region where differences of tem- 
perature can be maintained by natural means, it would 
in theory be possible to derive energy. M. Claude 
suggested that a low-pressure turbine might be run 
using the difference of temperature (10 deg. to 20 deg. C.) 
between the lower and upper layers of tropical seas, 
and experiments were commenced in the Bay of 
Matanzas, Cuba. Such methods of deriving energy 
involve bulky plant and therefore much capital expendi- 
ture. To go back to the atmosphere, there is one way 
in which energy makes itself very manifest—the 
thunderstorm. The energy in a single flash is esti- 
mated by C. T. R. Wilson to be between 3,000 kWh 
and 5,000 kWh; and day in, day out, taken all over 
the world, the number of flashes per second is about 16. 
No serious attempt has been made to capture this 
natural source of high-voltage electricity, though 
experiments were made on Monte Generoso, near 
Lugano, which provided 15-ft. sparks at 1-second 
intervals. 

There are two kinds of power: power that drives 
and power that directs. The first is measurable in 
kilowatts ; the second is life. We humans are enabled 
to direct the activities of nature, and we so derive 
power from the effects of the sun upon our atmosphere 
—from the wind, from the rivers, and from the lakes. 
There is another very important factor directing 
power. The living t cell contains certain sub- 
stances—two chlorophylls, some xanthophylls, carotin, 
water, salts, and some other factor in the rotoplasm. 
These conspire, absorb carbon dioxide in the presence 
of sunlight, and from the carbon dioxide and the water 
build up sugars, starches, cellulose, oils, resins, and 
all the stuff the plant is made of. The story of the 
green plant Chlam nas has been charmingly 
related by a former Hawksley Lecturer, Sir Frederick 
Keeble. The main reaction of photosynthesis is 


6CO, + 6H,O -> C,H,,0, + 60, 
AH = 673,800 cal. 


This energy in the sunlight (nearly all in the visible 
region, mostly in the red and yellow) is absorbed by 
the chlorophyll and sugar and oxygen are produced. 
First, the carbon dioxide and the chlorophyll combine ; 
then the light energy is absorbed to effect a photo- 
chemical reaction ; formaldehyde (or possibly glycollic 
aldehyde) is formed and polymerisation occurs, yielding 
a hexose, which can then form starch. The last process 
—sugar to starch—has recently been achieved in the 
laboratory with the aid of a natural enzyme. By the 
aid of chlorophyll, radiant energy and carbon dioxide 
are assimilated and stored so that, not only can the 
plant thrive on its store, but all animals derive from 
such stores the energy needed to maintain their pro- 
cesses of metabolism and the extra energy available 
for external work. 

The transformation of carbon dioxide and water into 
sugar and oxygen represents an increase in free energy 
of the system. The living plant contrives, through a 
fall in potential of the energy of the environment, to 
build up a dynamic system which is kept running 
partly by the absorption of the high-temperature 
radiant energy, and probably partly by some process 
which accompanies the oxidation of those substances 
that are being built up and are continually being 
consumed. When sunlight falls on grassland, some 
75 per cent. is absorbed ; a pine wood absorbs nearly 
all the radiation that falls on it, but very little of 
this energy is used in photosynthesis, and most of it 
goes to warm and to evaporate. Although the quantum 
efficiency of the photosynthesis process can be quite 
high, the plant does not seem to attempt to convert a 
high proportion of the radiant energy falling on its 
surfaces and about 1 per cent. seems to be the average 
efficiency of the process. 

One might roughly estimate that plant life, if condi- 
tions were favourable to growth, would fix 1/3,000th of 
the solar energy falling on any considerable area of 
land ; direct utilisation of the heat absorbed could be 
locally much more efficient, but could not be so 
ubiquitous. Attempts, however, to collect and utilise 
solar radiation by use of mirrors have not been very 
successful. The plant is all the time making inroads 
upon the stores of energy it builds up. One cannot 
now pursue that and those other intricate affairs—the 
balance between the animal and vegetable kingdom, 
the balance between the free carbon dioxide in the 
air, the great store of combined carbon dioxide in the 
ocean, and the carbon and stored energy in all the 
organic material. Left to itself, the vegetable world 
settles down to a community existence competitive in 
some respects, and mutually reliant in others, which 
reaches towards a climax. The succession towards a 
climax is influenced by climate, by topography, by 





soil, and by animal and human interference. 
(To be continued.) 
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ELECTRICITY SUPPLY IN 
TOBACCO FACTORIES. 


Tue layout of the electrical equipment in the 
factories of Messrs. John Player and Sons, Nottingham, 
(Branch of the Imperial Tobacco Company), Limited, 
was described by Captain B. C. Bayley in his chair- 
man’s address to the East Midland Sub-Centre of the 
Institution of Electrical Engineers. Tobacco manu- 
facture was, he said, typical of many light industries 
in the East Midlands, the load comprising large numbers 
of motors, conveyors, fans, heaters and other plant 
with a good load factor. 

Electricity was purchased from the supply under- 
taking at a pressure of 11 kV, and there was also a 
works station generating at 6-6 kV, which acted as a 
stand-by. This precaution was necessary because a 
shut-down of short duration in an organisation having 
over 9,000 employees would mean a loss of output of 
many millions of cigarettes. The stand-by plant con- 
sisted of Diesel-driven alternators, two of which had an 
output of 410 kW and two of 630 kW, and was run 
on load at regular intervals. The total working cost 
was 0-938d. and the fuel consumption 0-772 lb, per 
kWh generated, these figures being based on 26 runs, 
each of 12 hours duration, an average of 12,000 kWh 
being generated per run, The sets were not operated 
in parallel with the public supply, but the *bus bars 
could be sectionalised so that part of the load could 
be fed from either source. Energy was distributed 
from the main substation at 6-6 kV to six factory 
substations where the pressure was stepped down 
to 420 volts. These substations were as near as 
possible to the centres of load. The transformers and 
switchgear were both duplicated and isolated from 
each other. Experiments with Pyrotenax cable indi- 
cated that though very difficult to install in the larger 
sections, it might, in spite of its greater cost, be 
preferable to bare copper conductors or cables between 
transformers and their control cubicles and distribution 
switchgear. 

The factories were of five and seven floors, and each 
was served by low-voltage multi-core cables in vertical 
shafts extending to the full height of the building. 
These trunk cables were connected to ironclad high 
rupturing capacity cartridge fuse boards, from which 
circuits branched to re-wirable fuse distribution boards. 
In some of the factories, 420/105-volt transformers 

rmitted the use of ordinary fusible cut-outs for the 

ighting circuits. The more recent 230-volt installa- 
tions had high rupturing capacity fuse protection. 
The guiding principle was that each important service 
should have an alternative feed. This might appear 
extravagant, but could be accomplished with ring 
mains for very little extra expenditure on copper. 
All the substations were arranged to ensure continuity 
and to facilitate the proper maintenance of the plant. 

One new factory had a wholly conditioned atmo- 
sphere, 433,000 cub. ft. of air per minute being washed, 
humidified or dried, steam-heated or cooled by the 
new method of vacuum refrigeration without recourse 
to chemical reaction, and then evenly distributed 
through ducting. Double windows, permanently locked, 
prevented excessive loss, and the control of temperature 
and humidity was automatic. There were not many 
installations of that size in the country. The capacity 
of the motors utilised, including stand-by machines, 
totalled 1,000 brake horse-power. This and smaller 
air-conditioning plant represented about 40 per cent. 
of the total load, and in warm weather was responsible 
for 31 per cent. of the factory’s maximum demand. 
This essential service was supplied from an independent 
ring main and separate 6,600/420-volt transformers in 
duplicate. Electrically-driven processing machines, 
some 50 lifts, heating, lighting and air-conditioning 
plant represented a load of 5,000 kW, but this was 
spread over several buildings, taking between 350 kW 
and 2,000 kW each, at 400 volts to 440 volts, through 
transformers of corresponding output. 

Transformers with capacities between 500 kVA 
and 1,500 kVA were capable of low,voltage short- 
circuit outputs of 10,000 kVA to 30,000 kVA, assuming 
4 per cent. reactance and a short-circuit level of 
150,000 kVA on the high-voltage input side. While 
tested switchgear for such outputs was obtainable, it 
was expensive and dangerous conditions might arise if 
short-circuits in excess of 25,000 amperes to 40,000 
amperes could occur. The author’s low-voltage system 
had, therefore, been deliberately designed on the basis 
that a maximum short-circuit of 25,000 kVA was the 
safe and economic limit and that greater reliability of 
supply would be secured by lowering that limit. The 
maximum fault energy had been limited to 15,000 kVA 
by restricting the maximum size of individual trans- 
formers to 1,000 kVA. When 1,500 kVA and, in one 
case, 2,000 kVA were necessary, the increased capacity 
was obtained by connection in series with cast-in- 
concrete reactors on the high-voltage side. This 
was considered to be a very valuable measure of safety, 
as the possibility of a peak flow of 100,000 amperes 
(39,000 R.M.S.) under fault conditions, with its accom- 
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panying mechanical and thermal effects, could not be 
regarded lightly. A further degree of safety was 
obtainable now that tested air-break switchgear of | 
15,000-kVA to 25,000-kVA rating was available as it 
reduced the fire hazard, however small it might be, 
associated with oil-immersed gear. All the factory | 
cables, which were often left out of these considerations, | 
were capable of withstanding the currents likely to | 
flow under the short-circuit conditions outlined. Some | 
sixty 6-6-kV switching equipments rated at 150,000 | 
kVA were safeguarded by the series reactance of the 
step-down transformers, irrespective of developments | 
on the high-voltage input side. Otherwise, the short- | 
circuit capacity might be increased to 350,000 kVA, | 
forcing considerable protective expenditure upon the | 
user to remedy circumstances he could not control. | 
| 

' 





The factories covered an area of 23 acres, with the 
equivalent of 40 acres of manufacturing and storage 
space, and were served by 68 420-volt switching equip- | 
ments from twelve step-down transformers through | 
2-5 miles of 6-6-kV cable and sixty 6-6-kV switches. | 
Their size necessitated automatic indication (with 
the aid of a semaphore key lamp mimic diagram in the 
main substation) of the positions of all high-voltage 
circuit breakers, together with visible and audible 
warning of switch trippings and an independent tele- 
phone system for issuing operational instructions. The 
control cables for this purpose were of the multi-core 
telephone type, energised by batteries with associated 
charging equipment. Considerable attention was given 
to fire and explosion hazards when designing the sub- 
stations. Sectionalised automatic and semi-automati« 
water-emulsifying plant and portable carbon-dioxide 
gas extinguishers were provided in the high-voltage 
switchgear and transformer cubicles. For determining 
the maximum demand and power factor, two Printo 
Maxigraph recorders (kW and kVA) could be plug 
connected in turn to Trivector instruments in all 
factory substations by means of extra circuits in the 
multi-core cables of the automatic telephone system. 
A synchronous clock was provided for timing. Stan- | 
dardised 50-kVA static condensers at the load ends of 
the main low-voltage feeders in the several factories 
corrected the power factor and assisted voltage regula- 
tion. They were adjusted remotely, by push buttons, 
from the oil switches in the various substations, actu- | 
ating contactors in ironclad enclosures attached to the 
condenser tanks, which was a flexible means of dealing 
with peak loads. Maintaining the power factor at 
0-96 reduced the kVA maximum demand by 16 per 
cent., and this represented a saving of 2,0001. per 
annum. Consumption had increased 5-5 times in ten 
years, being now 7,500,000 kWh per annum. The | 
twenty-four hour air-conditionirg load rendered both 
load and demand factors very satisfactory. 





THE TOCCO PROCESS FOR HARDEN- | 
ING STEEL SURFACES. 


RESEARCH carried out by metallurgists and physicists | 
has made available to industry a number of processes 
whereby steel components may be subjected to surface 
hardening at selected points with a view to increasing 
their wear resistance. Several of these processes, 
such as flame hardening and case-hardening by nitrogen, 
have been brought to a high state of efficiency and are 
being extensively employed in the engineering industry 
as our readers are doubtless aware. A method of | 
surface hardening, recently developed in the United 
States and known as the Tocco process, resembles the | 
flame-hardening process somewhat, with the exception | 
that the local heating of the steel surface, prior to | 
water quenching, is effected by high-frequency induc- 
tion. Briefly, the process, which was originally | 
developed for the hardening of the crankpins and jour- | 
nals of crankshafts, consists in passing a heavy low- | 
voltage current, at a frequency of 2,000 cycles per 
second, through heating elements, termed inductor 
blocks, which surround the journal to be hardened 
without actually touching it. The heating principle 
involved similar to that o° the high-frequency 
induction furnace, in that rapidly alternating eddy 
currents are induced in the surface of the steel, thus 
bringing about intense local heating. The surface 
is brought up to the quenching temperature in a few 
seconds and is then immediately quenched by water 
sprayed under pressure through holes drilled in the 
inductor blocks. The process has been developed 
by the Ohio Crankshaft Company, Cleveland, Ohio, 
U.8.A., and the word “Tocco” is derived from the 
initial letters of that company’s name. Dr. E. F. 
Northrup, vice-president and technical adviser of the 
Ajax Electrothermic Corporation, Trenton, New Jersey, 
has done a great deal of work, in recent years, on 
extending the application of the principle of high- 
frequency induction heating and we understand that 
the new process is based partly on the results of his 
investigations. 
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THE TOCCO HARDENING PROCESS. 
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The exclusive rights for the process in the British 
Empire and in Europe, with the exception of the 
U.S.S.R., are held by Messrs. Electric Furnace Com- 


pany, Limited, 17, Victoria-street, London, 8.W.1, 


| who have recently installed a complete plant for the 


treatment of crankshafts. General views of this plant 
are given in Figs. 1 and 2, on Plate XXX. Fig. lisa 
front view of the plant with, on the left, the experi- 
mental equipment. Fig. 2 
and Fig. 3, on this page, is a closer view of the experi- 
mental unit with a crankshaft mounted on a charging 
bogie ready for treatment. This illustration shows an 
inductor block being placed in position around a 
journal of the crankshaft. The object of the experi- 
mental unit, which is supplied as part of the standard 
equipment, is to test a crankshaft so as to decide the 
exact time required for heating and quenching to 
obtain the best results. The current circulated around 
the blocks is approximately 9,000 amperes at 24 volts 
and at a frequency of 2,250 cycles per second ; it is 
supplied, through a transformer arranged behind the 
apparatus, from a 200-kW high-frequency alternating- 
current generator. It is stated in a description of the 
process, given in a paper presented some time ago before 
the American Society for Metals, by Messrs. M. A. Tran 
and W. E. Benninghoff, the latter of whom is manage. 


is a rear view of the plant, | 
| cold during the heating operation and that the heating 

















HARDENED AXLE SHAFT. 
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of the Tocco department of the Ohio Crankshaft Com- 
pany, that the inductor block remains comparatively 


etfect decreases as the upper critical point of the 
material is approached. Consequently, the surface 
of the steel is not overheated since the continued 
application of the current would only cause heat to be 
generated farther in towards the centre of the shaft. 
It is further emphasised that the heating is dependent 
pans the design of the inductor block, the frequency 
of the current, and the width of the air gap between 
the block and the steel shaft, and that the composition 
and grain size of the steel and its original temperature, 
electrical resistance, and magnetic permeability have 
also to be taken into account. In normal operation, 
the surface of the journal is heated to the quenching 
temperature to a depth of approximately } in. in 
5 seconds, and it is then immediately quenched by 
spraying for from 7 seconds to 10 seconds with water 
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THE TOCCO PROCESS FOR HARDENING STEEL SURFACES. 
MESSRS. ELECTRIC FURNACE COMPANY LIMITED, ENGINEERS, LONDON. 


(For Description, see Page 426.) 
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supplied under pressure and controlled by a delivery 
valve. 

As will be seen in Figs. 1 and 2, the heating elements 
are enclosed by a long tunnel hood to prevent splashing 
during the water-quenching operation. Seven “ sta- 
tions” are provided, each of which is equipped with 
inductor blocks, specially designed for the widths 
and diameters of the crankpins and journals of the 
crankshafts to be treated. A crankshaft, mounted on 
a charging bogie running on rails, is shown at the entry 
end of the tunnel in Fig. 1. It is pushed by hand to 
the first station; the sliding doors in the side of the 
tunnel hood are opened and the heating elements 
placed in position on the crank-pins. The sliding doors 
are closed and the pre-arranged heating and quenching 
cycle set in operation by pressing a push-button. 
On completion, the sliding doors are again opened and 
the crankshaft is pushed into position at the next 
station for the treatment of a selected journal or 
journals, The process is repeated until all the bearing 
surfaces have been hardened, one or more at a time, 
the bogie finally emerging from the apparatus, as seen 
in Fig. 2. The crankshaft is then suspended by means 
of a chain and is taken by an overhead conveyor to 
an electrically-heated oil-tempering bath which is 
maintained at a temperature of 150 deg. C. The 
purpose of this is to remove any trace of strain produced 
during the hardening operation. Meanwhile the empty 
bogie is transferred to the lower set of rails running 
below the tunnel apparatus and is returned to the 
starting point. 

The chief advantage claimed for the process is that 
the hardening treatment is localised under strict control, 
and that, owing to the extreme rapidity of the heating, 
the areas adjacent to the inductor blocks, namely, the 
fillets in the case of crankshaft journals and pins, are 
entirely unaffected. While it was originally developed 
for the treatment of crankshafts only, the process has 
now been extended to the hardening of camshafts and 
cams, gear teeth, clutch jaws, tools and other parts. 
Macro-photographs of sections of parts treated by the 
process are reproduced in Figs. 4 and 5, opposite. 
The uniformity of the hardened layer is indicated in 
Fig. 4, which shows a cross-section of a hardened cam 
for a motor-car engine, made from a 0-40 per cent. to 
0-50 per cent. carbon steel. The longitudinal section 
shown in Fig. 5 is a macro-photograph of an axle-shaft 
and the hardened layer is seen to be strictly localised 
and quite distinct from the unhardened core. The steels 
treated by the process are usually of the U-40 per cent. 
to 0-50 per cent. carbon type, but many others, includ- 
ing those of the low-alloy nickel-chromium-molybdenum 
type, have been hardened successfully. It is stated 
that the hardness obtained has a Brinell value of about 
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600 and that this hardness is maintained through 
approximately 80 per cent. of the depth of the treated 
area. We understand that the bond between the 
hardened surface and the core is such that there is no 
danger of flaking or spalling. Fine-grained material 
is preferred, as this produces a very fine martensitic 
structure in the hardened zone, while ensuring a tough 
core. The best results are obtained with steels treated 
so as to be in a predominantly sorbitic condition. 








LIGHT AGRICULTURAL TRACTORS. 


At the present time, when the extension of cultivated 
land is so strongly urged, any saving of labour that can 
be effected by the employment of machinery is of great 
importance. In many instances, however, the opera- 
tions do not justify the use of a heavy tractor, and it is 
to meet such requirements that a range of light agri- 
cultural tractors has been developed by Messrs. B.M.B. 
Engineering Company, Britannia House, Ampton- 
street, London, W.1. These tractors are of three 
different powers, and the two largest sizes are illus- 
trated in Figs. 1 and 2, on this page; Fig. 1 shows 
the 6-h.p. machine, described as the “* Plow-mate” 
tractor, and Fig. 2, the 3-h.p. machine distinguished 
as the ‘“Cult-mate” tractor. Both machines, it 
will be noticed, are of the two-wheeled hand-guided 
type, and are shown fitted with different implements, 
viz., a plough in Fig. 1 and a spike-harrow in Fig. 2. 
They can be used for seeding, cultivating, etc., as well 
as for ploughing and harrowing, and, with specials tools 
for most market garden operations. The rubber-tyred 
wheels seen in Fig. 2 can be replaced by the steel wheels 
with lugs, somewhat similar to those shown in Fig. 1. 

Dealing with the larger tractor first, it may be noted 
that it differs from the other two in that it can make 
a turn of small radius under its own power a differ- 
ential with brakes being fitted. The two smaller 
machines are turned by hand. The larger machine 
has, further, a gearbox giving two speeds forward and 
one in reverse, which, with engine speed regulation, 
gives a wide range of travelling speeds from } m.p.h. 
to 4 m.p.h. The smaller machines rely on engine regu- 
lation only for travelling speed variation, which ranges 
from } m.p.h. to 2 m.p.h. The engine of the 6-h.p. 
tractor has a speed range of from 1,800 r.p.m. to 
3,000 r.p.m. It is a single-cylinder horizontal four- 
stroke cycle petrol engine with a bore of 3 in. and a 
stroke of 3} in. The cylinder is air-cooled, and has a 
removable head of aluminium alloy, the piston being 
also of this material. The inlet valve is of alloy steel 
and the exhaust valve of Silchrome with a hardened 
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alloy-steel insert in the seat. The valve-spindle guides 
are of inserted molybdenum alloy. The crankshaft 
runs in ball-bearings, having an oil seal, on the driving 
side, and in babbit-lined bearings on the flywheel side. 
Ignition is by high-tension flywheel magneto, The 
carburettor is of the adjustable float-feed type. The 
governor is also adjustable, and is fully enclosed ; 
control is effected by a hand grip on one of the steering 
handles, Combined pump and splash lubrication is 
fitted. A dual oil-bath filter is provided on the air 
inlet to prevent the entry of dust. 

Transmission is by means of sliding gears fully 
enclosed and running in oil, the shafts being mounted 
in Timken roller bearings. The differential is situated 
in the gearcase and the bevel gears are of aluminium- 
bronze, with brakes protected from dust and dirt. 
The final drive is through heavy spur wheels of oil- 
hardened alloy, precision machine finished, with pinions 
of carburised nickel alloy. The clutch control is 
situated at the handles. The frame of the tractor is of 
channel-steel formed in « single piece. The axle is 
1} in. square and is of alloy steel. When steel wheels 
are fitted, as in Fig. 1, they are 30 in. in diameter, with 
pyramid lugs. These tyres, normally, give effective 
traction and are suitable for narrow row crops, but, 
for heavy ploughing extension rims 32 in. in diameter 
with a 4-in. face are desirable. The wheels can be 
adjusted to give widths between centres of 30 in. or 
42 in. The ground clearance is 16 in. The overall 
sizes are 7 ft. 2 in. long by 3 ft. 2 in. high by 3 ft. 4 in. 
wide, and the net weight is approximately 6-5 cwt. 
As regards performance, the tractor will plough up to 
24 acres a day, 7 in. to 8 in. deep, in average soil condi- 
tions, and will harrow from 8 acres to 10 acres a day, 
according to the size of the implement. The fuel tank 
has a capacity of 1} gallons of petrol. 

The 3-h.p. “‘ Cult-mate " tractor has an engine of the 
same type and speed as the 6-h.p. machine, but the 
cylinder bore and stroke are both 2§ in. The trans- 
mission has helical machine-cut alloy gears running in 
oil, in a dustproof case, and has for a differential over- 
running ratchets in each wheel. As already indicated, 
it cannot be turned under power but, since the net 
weight is under 3-5 cwt. the machine is readily handled 
in operation. When rubber tyres are fitted, the wheels 
are of the disc type, 16 in. in diameter by 5} in. wide. 
Steel wheels may also be fitted, with or without exten- 
sions. The wheel span, with rubber-tyred wheels, 
can be varied from 20 in. to 26 in., and with metal 
wheels from 16 in. to 26 in., measured from wheel 
centres. The ground clearance is 13 in., the overall 
length is 7 ft. 1 in., the overall height 2 ft. 11 in., and 
the overall width 26 in. With an 8-in. plough, the 
machine can plough up to 14 acres a day, 6 in. to 8 in. 
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deep. The harrowing capacity is about the same as 
the larger machine. The fuel tank holds 1 gallon of 
petrol. The smallest machine known as the “ Hoe- 
mate ” tractor, has a l-h.p. engine. It is not intended 
for ploughing and harrowing, but can rapidly perform 
such market-garden work as seeding, cultivating, 
weeding, hoeing, ridging, and grass cutting. It 
moreover, provided with a power take-off, so that it 
can be employed to drive such machinery as pumps, 
cream-separators, and so forth. The tractor is provided 
with a cross-handle, on which are mounted the controls, 
and is very easily manceuvred. The ground clearance 
is 10 in., and the overall dimensions are 4 ft. 10 in. long 
by 2 ft. 6 in. high by 2 ft. wide. The net weight is just 
under lj cwt. The fuel tank holds 3 pints of petrol and 
the consumption is stated to be less than 1 pint per 
hour. All three machines can, if desired, be arranged 
to run on paraffin instead of petrol, in which case a 
small vaporiser is fitted. On grounds of economy 
in running, however, there is usually no marked 
advantage with these small powered engines. 


18, 








MODERN USES FOR COKE. 


Coxr, which in recent years has become a very | 


important fuel, is likely to be used still more exten- 
sively, as appears from the concluding parts of a| 
paper entitled ‘Some Thoughts on Coke,” read by 
Mr. W. Boon before the Institute of Fuel, on Octo- 
ber 8. We have on several occasions described plant 
for the artificial drying of grass, the product thus 


formed being of greater feeding value than the 
naturally-dried product known as hay. Mr. Boon| 
gives some interesting data on the process, ote! 


being, as may be readily surmised, an almost ideal 
fuel for it. The cost of production of artificially dried 
grass at the present time is 6/. 10s. per ton, and its 
value per ton is 141, Apart from the improvement 
as a cattle food, the dried grass may play an important 
part in reducing importations of other materials used 
for this purpose, while it certainly safeguards crops 
the ot and the more 
frequent cutting employed with artificial drying renders 
the grass land more productive than when worked in 
the ordinary way 

Another digection in which the expenditure of fuel 
is almost certain to prove of benefit is in the heating of 
buildings for the housing of cattle and poultry, the 
more healthy conditions thus resulting being reflected 
in increased production of meat, milk, eggs, etc. Taking | 
t specific case, viz., that of pigs, it has been shown that 
the moderate heating of farrowing and weaning houses 
has improved the health of pigs to the extent that the 
life of one pig per litter has been saved, a rate which 
more than compensates for the of heating. A 
comparatively recent innovation the heating of 
orchards to counteract the deleterious effects of frost 
when the trees are in blossom. 
frost may 


against vagaries our climate 


cost 


is 


\ few hours’ severe 
possibly cause the loss of a whole 


but the danger may now be combated hy the employ 


crop, 


ment of « simple and efficient coke heater now in 
production, It is stated that forty to sixty heaters 
per acre are normally required. In a less advanced 


field of food production it would appear very likely 
that coke as fuel will play a not inconsiderable part. 
This field the growing of tomatoes and other 
erops in solutions without soil. Definite 
progress in this direction has been made in the United 
States and a considerable amount of research work is 
being carried out this country. Obviously, 
where such artificial chemical processes are concerned, 


Is 


in 
chemical 


now in 


temperature is a matter of great importance and it is 
here that coke as a soucce of heat should prove a 
valuable aid 

Mr. Boon also gives some particulars regarding 
the drving of waste food. The London and Counties 
Coke Association was spproached by the Agricultural 


Research Council in the early days of the war to 
co-operate in finding ways and means of drying 
food. The <A attacked this war 
work to such good purpose that in London alone over 
50 tons per week of dried food of first-class quality 
for animal feeding is now produced entirely from waste 
but more remains to be done. The last Board 


waste ssociation 


sOUrces ; 


of Trade returns issued before the outbreak of war 
showed that 1,000,000 tons of animal foodstuffs, of a 
value of 5,000,000/, was imported to this country in six 


months. This quantity, owing to shortage of shipping 
has had to be curtailed and to make good the deficiency 
other sources must be considered. It is estimated that 
350,000 of food from hotels, restaurants 
and private houses is thrown away every year in town 
and \ good start has been made in 
collecting this, as it can be converted into a valuable 
feeding stuff. and research is being carried out to find 
the best method of processing and blending it for 
snimal feeding. Waste food drying on such a scale 


tons waste 


urban areas 


would probably need about 170,000 tons of coke a vear 
is fuel ; 








ENGINEERING. 


BRITISH STANDARD 
SPECIFICATIONS. 


Tue following specifications of engineering interest 
have been issued by the British Standards Institution. 
Copies are obtainable from the Publications Depart- 
ment of the Institution, 28, Victoria-street, London, 
8.W.1, and, unless otherwise stated, the price is 2s. 
net, or 2s. 3d. including postage. 


Steel Tubes and Tubulars.—In 1938, the British 
Standards Institution published specification No. 789 
relating to steel tubes and tubulars for gas, water and 
steam services. To meet the urgent need for economy 
in the consumption of steel, a war-emergency standard, 
superseding that issued in 1938, has now been prepared 
at the request of the Ministry of Supply, and with the 
full co-operation of the manufacturers. It provides for 
the replacement of the three qualities of tube of the 
1938 issue, namely, the gas, water and steam qualities, 
by two qualities designated, respectively, “light 
weight,” and “heavy weight.” The specification is 
designated No, 789 A-1940. 

Machine-Cut Gears.—A revision of specification 
No. 436, relating to machine-cut gears of the helical 
and straight spur type, has recently been issued by the 
British Standards Institution, as it was found that, as 
a result of the experience gained since the issue of the 
original specification in May, 1932, certain modifications 
were desirable. These are briefly as follows: A new 
class “‘ D ” has been introduced for large internal gears. 


| The correction system has been radically altered and 


the tolerances modified. Strength factors and running- 
time factors have been combined into one chart for 
wear and strength, in order to save time in making 
calculations. The method of dealing with overloads 
and intermittent ratings has been brought into line 
with specification No. 721, relating to worm gearing. 
An additional section has been added, giving the 
limiting working temperature. Finally, the basic 
stresses for various materials have been amended and 
charts have been added to enable the basic stress. to 
be determined approximately for any material from 
the Brinell hardness number and the tensile strength. 
[Price 7s. 6d. net, or 7s. 10d., postage included. ]} 


Domestic Electrical Refrigerators \ new specifica- 
tion, No. 922-1940, dealing with domestic electrical 
refrigerators, has been prepared as the result of a 
request received in May, 1938, from a group of engineers 
interested in the development of this type of equipment. 

representative conference was held in November. 
1938. and at their unanimous request the Electrical 
Industry Committee of the British Standards Institu- 


tion appointed a technical committee to draft standards | 


of performance and testing of domestic electrical refri- 


gerators. The present specification is the result of 


that Committee’s work, and is based largely on the | 


household electric refrigerator standards prepared by 
the American National Electrical 
Association; the National Test Code for Domestic 
Refrigerators, issued by the Standards Association of 
Australia ; 
trical Code. the Canadian Engineering 
Standards Association. The publication deals with 
methods of computation of cabinet volume and food- 
storage surface area, certain constructional details, 
the rating of the motor, requirements for the electric 
circuits, and testing. 

Fabric-Reinforced Rubber Hose.—A 
designated No. 924-1940, for rubber hose with woven- 
fabric reinforcement has just issued, This 
concerns (a) air hose; (6) rock drill and/or mining air 
(c) low-pressure water hose for cold or hot 
(d) high-pressure water hose for washing or 
spraying; (e) chemical hose; and (f) brewers’ hose. 
The specification, the preparation of which was 
authorised by the Rubber Industry Committee of the 
Institution, deals with mandrel-built. wrap-cured 
rubber hoses internally reinforced by plies of woven 
fabric, manufactured in lengths not exceeding 60 ft. 
The hose may be reinforced externally by the use of 
round or flat wire. Certain basic differences exist 
between wrapped hose, covered by this specification, 
and long-length moulded rubber hose, covered by 
specification No. 796-1938. In addition to differences 
in construction, the method of manufacture limits to 
60 ft. the maximum length in which wrapped hose can 
be supplied. The bore of wrapped hoses can, however, 
be made smoother, more uniform and more accurate 
in respect of diameter and concentricity, and these 
features are of special value and importance in certain 
industrial applications. It is emphasised that the 
pressure indicated as the recommended working pres- 
sure (i.e., one-fourth of the bursting pressure) should 
in every case be regarded as the maximum for each 


issued by 


been 


hose +4 
water; 


type of hose, when used without wire reinforcement. | 


It is stated. moreover. that the hoses dealt with in the 
specification are not constructed for use under condi- 
tions involving internal pressures substantially below 
the atmospheric pressure. 





Manufacturers’ | 


and the provisions of the Canadian Elec- | 


specification, | 


Nov. 29, 1940. 


PERSONAL. 


| Mr. L. J. Goocn, sales manager, and Mr. L. W. 
Honey, chief estimator, have been appointed directors 
of Messrs. Marryat and Scott, Limited, 75, Clerkenwell- 
road, London, E.C.1. 





| Masor T. KNOWLES, vice-chairman of Messrs. Mon- 
santo Chemicals, Limited, Victoria Station House, 
Victoria-street, London, S.W.1, has been given leave of 
absence by his company on his appointment as Controller 
| of Tar Products. Mr. A. D. Days, a director of Messrs. 
| Monsanto Chemicals, is succeeding Major Knowles as 
| head of the sales activities of the firm. 

| Mr. J. B. Dunn has been elected chairman of the 
British Colour Makers’ Association for the ensuing year. 

The Board of Trade inform us that the address of the 
INDUSTRIAL SUPPLIES (REGISTERS) DEPARTMENT 
now Carlton Hotel, East Cliff, Bournemouth. 

Mr. J. F. BUTLER has been appointed President of the 
Institution of Structural Engineers, to fill the vacancy 
caused by the death of Caprarin M. B. Buxton, M.C. Mr. 
F. E. Drury has been appointed honorary secretary 
of the Institution in succession to the late Mr. R. TRAVERS 
MORGAN. 

As a temporary measure, the headquarters of the 
INCORPORATED MUNICIPAL ELECTRICAL ASSOCIATION are 
to be transferred from Bush House, London, W.C.2, to 
Wigston Grange, Wigston, Leicester, as from December 1. 

Mr. ERNEST C. HAARER, M.I.Mech.E., has been 
appointed managing director of The General Hydraulic 
Power Company, Limited, Hatfields, Southwark, London, 
8S.E.1, and of its subsidiary companies, Hatfield Insurance 
Company, Limited, and Hypower, Limited. Mr. 
Haarer will retain his position as chief engineer and 
manager of the London Hydraulic Power Company 
and the Liverpool Hydraulic Power Company, which he 
has held since 1914. 

Mr. Ropert K. FLEMING, who joined the Igranic 
Electric Company, Limited, 16 years ago and has been 
general manager of the Bedford Works for the past three 
years, has been appointed to the board of directors of the 
Company. Mr. James H. Enron, who was appointed 
|} general sales manager of the Igranic Electric Company 
in 1933, has also been elected a director of the Company. 
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BOOKS RECEIVED. 


|The Tutorial Algebra. By Dr. WILLIAM Brices and 
| Proressor G. H. Bryan. Fifth edition, revised 
| and rewritten. By Dr. GEORGE WALKER. Volume I. 

Intermediate Course. London: University Tutorial 


Press Limited. [Price 7s. 6d.] 
United States National Bureau of Standards. Circular 
No. C426. Inks. By C. E. WATERS. Washington: 
Superintendent of Documents. [Price 15 cents.] 
The New Zealand Institution of Engineers. Proceedings, 
1939-40. Volume XXVI. Wellington, N.Z.: Offices 
of the Institution. 
|}Common Sense in Air Raid 
By GEORGE STEWART. Empire 
Plein and Darling-street=, Cape 
Province Safety First Association. 
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NOTES FROM THE SOUTH-WEST. 
CaRDIFF, Wednesday. 

The Welsh Coal Trade.—The home trade continued to 
| provide the only bright feature on the Welsh steam-coal 
| market. during the week. There was a good demand 
from industrial users in this direction for the high- 
| volatile bituminous kinds which, however, were not easy 
| to secure owing to the heavy sales which producers had 
already made for some time ahead. Dry 
attracted very little interest and collieries engaged in 
| their production were irregularly employed. Best large 
|grades were provided with steady outlets, while the 
| popular sized sorts were difficult to stem for future 
| delivery and were firm. Buyers again encountered a 
| shortage of the bituminous small grades, which were well 
| booked forward, but dry smalis were in plentiful supply 
to meet a poor request and were dull. Cokes remained 
| active. 

The Iron and Steel Trade.—Busy conditions continued 
to rule in the iron and steel and allied trades of South 
Wales and Monmouthshire. Works were engaged almost 
to full capacity on orders already in hand, and the 
demand for the various finished products was well 
| maintained. 


classes 











Tin PRODUCTION IN BRITISH MALAYA.—According to 
statistics issued by the Malayan Information Agency in 
London, the output of tin in British Malaya, in October, 
| totalled 6,604 tons. Of this total the Federated States 
| supplied 5,368 tons, the Unfederated States, 231 tons, 
| and the Straits Settlements, 5 tons. 
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NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


Iron and Steel.—Activity in all sections of the staple 
trades is extending. Inland business is substantially 
greater than it was a year ago, and developments on 
export account are more favourable. Notwithstanding 
the intense pressure of inland orders, local industrialists 
are continuing their efforts to attract overseas contracts. 
Steel users are well satisfied with the position so far as 
supplies of all types of steels are concerned. Basic 
steel billets are in exceptionally heavy request, and the 
call for acid steel is also increasing. Local works are 
consuming larger quantities of hematites and pig iron 
from the North West and North East districts, and an 
extension of trade is also being done in cold-rolled strip. 
Rolling mills, foundries, press shops, billet mills, and 
wire-rod departments are all handling larger outputs. 
Orders for machinery are being placed more freely. 
Firms specialising in the production of heavy products 
are putting down new plant, and tool and implement 
works are also carrying out extensions with a view to 
increasing outputs. There is a steady demand for 
steelworks’ and ironworks’ machinery and related 
equipment. South African and Australian gold-mining 
enterprises have placed orders with local works for 
grinding and crushing equipment, dredgers, washers, 
and sereening plant. Silver mines in India are also 
showing an increased interest in Sheffield-made machinery 
and equipment; quarrying plant is an improving line. 
Departments producing hollow-forged boiler drums and 
castings are working at high pressure, and the trade in 
electrical apparatus is still active. Makers are absorbing 
large quantities of high-class steels; heat- and acid- 
resisting materials are in demand for a variety of purposes. 
Tool production is in a strong position and firms specialis- 
ing in the production of machine and engineers’ small 
tools are accounting for record outputs. The demand 
for files is increasing. 

South Yorkshire Coal Trade.—Business is more active 
on home account. Both industrial and domestic con- 
sumers are ordering freely for stocking purposes. Loco- 
motive fuel is in steady request, and the requirements of 
electricity works for smalls and slacks are increasing. 
Foundry and furnace cokes are active media. 








NOTES FROM THE NORTH. 


GLASGOW, Wednesday. 

Scottish Steel Trade.—The steady demand for all 
kinds of steel material has been fully maintained during 
the past week, and the Scottish steel industry has been 
working at full capacity. The shipyards are still con- 
suming a large tonnage of plates and sections. Structural 
engineers are making heavy demands for sectional 
material. Makers of black and galvanised sheets have 
well-filled order books. Raw material is still in good 
supply and steps are being taken to ensure that the 
supply is continued. The home trade is absorbing 
almost all of the current production, but a small per- 
centage is being exported under licence. The following 
are the current quotations :—Boiler plates, 171. 0s. 6d. 
per ton; ship plates, 161. 3s. per ton; sections, 151. &s. 
per ton; medium plates, rolled in sheet mills, } in. and 
thicker, 217. 15s. per ton; black-steel sheets, No. 24 
gauge 22/1. 15s. per ton; galvanised corrugated sheets, 
No. 24 gauge, 261. 2s. 6d. per ton, all for home consump- 
tion. The recent change in these prices necessitated a 
re-adjustment in the export rates, and the following 
are now the official quotations :—Boiler plates, 171. 12s. 6d. 
per ton ; plates, } in. basis, 161. 2s. 6d. per ton; medium 
plates, 4 in. and thicker, rolled in sheet mills, 201. 12s. 6d. 
per ton; medium plates, rolled in plate mills, 191. 5s. 
per ton; sections (angles and joists), 157. 10s. per ton; 
black-steel sheets, No. 24 gauge, 221. 5s. per ton; and 
galvanised corrugated sheets, No. 24 gauge, for Empire 
and mandated territories, 251. 12s. 6d. per ton. 

Malleable-Iron Trade.—The malleable-iron trade of the 
West of Scotland is still active and makers have a good 
deal of work on order. The re-rollers of steel bars are 
extremely busy and the demand for deliveries is of a 
pressing nature, with the result that plant is being run 
at its maximum capacity. The supply of semi-manu- 
factured material has recently been satisfactory and 
continuous employment is assured for some time to 
come. The current prices are as follows :—Crown bars, 
151. 12s. 6d. per ton; No. 3 bars, 131. 12s. 6d. per ton; 
No. 4 bars, 131. 17s. 6d. per ton; re-rolled steel bars, 
171. 15s. per ton, all for home delivery. 

Scottish Pig-Iron Trade.—No change has to be reported 
in the Scottish pig-iron trade and all furnaces are working 
at full capacity. There is a demand for basic and hema- 
tite grades and steelmakers are pressing for deliveries, 
but foundry iron is slow of sale. The following are 


the market quotations :—Hematite, 61. 18s. 6d. per ton, 
and basic iron, 61. 0s. 6d. per ton, both delivered at the 
steel works ; foundry iron, No. 1, 6l. 5s. 6d. and No. 3, 
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NOTES FROM CLEVELAND AND 
THE NORTHERN COUNTIES. 


MIDDLESBROUGH, Wednesday. 


General Situation.—The delivery demand for all des- 
criptions of iron and steel continues to be heavy and 
supplies are passing promptly into use, but the aggregate 
tonnage output, supplemented by considerable imports 
of commodities from the United States, enables deliveries 
to be kept fairly well abreast of requirements. Buyers 
have placed orders readily at the advanced quotations 
and are anxious to arrange further contracts, but as the 
producers of nearly all commodities are fully sold to the 
end of the year and are not disposed to discuss new 
business until the time for the issue of fresh delivery 
allocations approaches, market transactions are few 
and small. 


Cleveland Iron Trade.—Consumers of foundry iron 
are not permitted to carry stocks of pig but are regularly 
receiving adequate deliveries and are making extensive 
use of scrap. The meagre supply of Cleveland pig is 
contributing but little to the increasing requirements 
of the foundries, and there is still no prospect of an early 
increase of the light intermittent make of local brands. 
Parcels of Scottish iron are coming to hand for particular 
purposes, but the principal supplies of pig for ordinary 
use are coming from the Midlands. Business passing 
through second hands is far from extensive, but is rather 
larger than formerly. The fixed prices of Cleveland pig 
remain at the level of No. 3 grade of iron at 128s., 
delivered within the Tees-side zone. 


Hematite.—The distribution of hematite is arranged 
so as to cover consumers’ actual requirements. Users 
are taking up increasing parcels of American makes and 
the products from the other side of the Atlantic are 
found to be quite satisfactory. The heavy output of 
local furnaces is absorbed as soon as it becomes available, 
but makers report that the pressure for larger supplies 
is becoming lighter. Merchants still have some difficulty 
in obtaining sufficient tonnage to meet the demands of 
regular customers. Consumers who have to buy iron in 
the open market are obtaining better deliveries than 
has been the case for some time, but the bulk of the 
supply is still absorbed at works owned by hematite 
producers. The stabilised quotations of East Coast 
brands are at the equivalent of No. 1 description at 
138s. 6d., delivered to North of England areas. 


Basic Iron.—The nominal price of basic iron remains 
at 120s. 6d. Though the output is slightly in excess of 
the heavy requirements of the makers’ own consuming 
plants, no tonnage is offered for sale. The present 
abundance of scrap reduces the demand for basic pig ; 
retention of the whole of the output, however, is consi- 
dered advisable. 


Foreign Ore.—Stocks of foreign ore at consumers’ 
yards are well above the normal level and imports are 
expected to increase. 


Blast-Furnace Coke.—There is still no indication of 
renewed activity in the blast-furnace coke branch of 
trade. Durham qualities are abundant, but little 
tonnage is offered, sellers being disinclined to discuss 
new business until they have substantially reduced their 
present contract obligations. 


Manufactured Iron and Steel.—Large deliveries of 
semi-finished iron and steel are keeping the re-rolling 
mills fully employed. In the finished industries, record 
outputs continue to be reported. Sheet-makers have as 
much work on hand as they can deal with and are 
extensively sold ahead. Constructional steel is still in 
demand, and in response to the unabated pressure for the 
supply of shipbuilding requisites, satisfactory deliveries 
of plates, angles, etc., are reported. Soft steel billets 
are quoted at 121. 5s. per ton; hard billets at 131. 12s. 6d 
per ton; joists and sections at 151. 8s. per ton; heavy 
plates at 161. 3s. per ton; and heavy rails at 141. 10s. 6d. 
per ton. 


Scrap.—Users of iron and steel scrap now have heavy 
tonnage accumulations, but are still accepting delivéries. 








Tue BRITISH RHEOLOGISTS’ CLUB.—The inaugural 
meeting of the British Rheologists’ Club, which concerns 
itself with the flow and deformation properties of mate- 
rials, was held on November 16 last, at the University 
of Reading. The meeting was well attended, members 
coming from all parts of the country. Professor J. A. 
Crowther, Professor of Physics in the University, presided. 
The morning session was devoted to a discussion of 
“ Rheology in Industry,’ the opening speakers being 
Mr. J. Pryce Jones and Mr. F. D. Farrow. After lunch, 
the meeting adjourned to the National Institute for 
Research in Dairying, where, by kind permission of the 
Director, Professor H. D. Kay, the rheological apparatus 
of the Institute was shown and tea was taken. We are 
informed that the opportunity furnished for the exchange 
of views and for gaining a knowledge of new instruments 


NOTICES OF. MEETINGS. 


Ir is requested that particulars for insertion in this 
column shall reach the Editor not later than Tuesday 
morning in the week preceding the date of the meeting. 








NortTuH-East Coast INSTITUTION OF ENGINEERS AND 
SHIPBUILDERS.—To-night, 6 p.m., The Mining Institute, 
Newcastle-upon-Tyne. ‘‘ Mechanical Gearing for Large 
Power Transmission,” by Mr. L. M. Douglas. Student 
Section: Wednesday, December 4, 6.45 p.m., Bolbec 
Hall, Newcastle-upon-Tyne, 1. ‘“‘ Some Analogies,” by 
Professor J. C. Prescott. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—Birming- 
ham Graduates’ Branch: To-night, 7 p.m., The James 
Watt Memorial Institute, Great Charles-street, Bir- 
mingham. ‘“ Balancing in Automobile Engineering,” by 
Mr. G. D. Campbell. 

INSTITUTION OF ELECTRICAL ENGINEERS.— North 
Midland Centre :. Saturday, November 30, 2.30 p.m., 
The Hotel Metropole, King-street, Leeds. ‘*‘ Develop- 
ments in Surge Recording by Means of the Klydono- 
graph,” by Mr. J. L. Candler. 

JuNIOR INSTITUTION OF ENGINEERS. — Saturday, 
November 30, 2.30 p.m., 39, Victoria-street, Westminster, 
8.W.1. Ordinary Meeting. ‘‘ Tide Mills in England 
and Wales,”’ by Mr. Rex Wailes. 

INSTITUTE OF BRITISH FOUNDRYMEN.—Scottish Branch, 
Falkirk Section: Saturday, November 30, 6 p.m., The 
Temperance Café, Lint Riggs, Falkirk. ‘ This and 
That,” by Mr. T. Tyrie. Lancashire Branch: Seturday, 
December 7, 3 p.m., The Engineers’ Club, Albert-square, 
Manchester. “The Foundry: Past, Present and 
Future,” by Mr. F. Dunleavy. 

Roya Socrety or ArtTs.—Monday, December 2, 
1.45 p.m., John Adam-street, Adelphi, W.C.2. Cantor 
Lectures—III. ‘‘ Recent Developments in Internal Com- 
bustion Engines,” by Professor 8. J. Davies. Wednes- 
day, December 4, 1.45 p.m. ‘“‘ Problems of Building 
Reconstruction,”’ by Mr. D. E. E. Gibson. 

INSTITUTION OF CIVIL ENGINEERS OF IRELAND.— 
Monday, December 2, 8 p.m., 35, Dawson-street, Dublin. 
‘“* Liffey Power Development. 1I.—Concreting Methods,” 
by Mr. V. D. Harty. 

ROYAL INSTITUTION.—Tuesday, December 3, 2.30 p.m., 
21, Albemarle-street, W.1. ‘‘ The Physics of Air Raids,”’ 
by Professor J. D. Bernal. 

INSTITUTION OF WATER ENGINEERS.—Thursday, 
December 5, 12 noon, Offices of the Metropolitan Water 
Board, 173, Rosebery-avenue, E.O.1. Forty-Fifth 
Winter General Meeting. 

INSTITUTION OF MECHANICAL ENGINEERS.—Scoltish 
Branch: Thursday, December 5, 7.30 p.m., The Royal 
Technical College, Glasgow. The Twenty-Seventh 
Thomas Hawksley Lecture: ‘“‘ Power and Combustion,” 
by Professor A. C. G. Egerton. Also at the North-Hastern 
Branch: Friday, December 6, 6 p.m., The Mining 
Institute, Neville Hall, Newcastle-upon-Tyne. North- 
Western Branch: Saturday, December 7, 2.30 p.m., The 
Engineers’ Club, Albert-square, Manchester. ‘‘ The 
Physical Aspects of Steam Generation at High Pressures 
and the Problem of Steam Contamination,” by Mr. R. F. 
Davis. 








THE SUPPLY AND TAXATION OF ELECTRIC LIGHT 
Fittincs.—In order to avoid trouble and Joss of time, 
all questions under the Limitation of Supplies Order and 
the clauses of the Finance (No. 2) Act, 1940, covering 
the purchase tax, are by the desire of the Government 
departments concerned to be dealt with by the appro- 
priate trade associations. Questions relating to electric 
light fittings will, therefore, be dealt with by the Electric 
Light Fittings Association, Kingsway, London, W.C.2, 
and this applies both to firms which are, and those 
which are not, members of the Association. 





THE INSTITUTION OF NAVAL ARCHITECTS.—A number 
of scholarships tenable for three or four years, according 
to the length of the course at the University selected, 
will be offered for competition in 1941 by the Council 
of the Institution of Naval Architects. These comprise 
the Institution of Naval Architects (valued at 1301. per 
annum), the Vickers-Armstrongs (valued at 1501. per 
annum), and the Denny (worth 1001. per annum) Scholar- 
ships in naval architecture, and the Parsons and Denny 
Scholarships in marine engineering, the former being 
worth 1501. per annum and the latter 1001. per annum. 
The age limit for all the scholarships except the Denny 
Scholarships, is 23 years, that for the Denny Scholarships 
being 19 years. Further, the Denny scholarships 
are tenable for four years at Glasgow University only, 
with an apprenticeship of five years. They are for boys 
from public or secondary schools, and the subjects of 
the examination, which are non-technical, are up to the 
Matriculation standard. Further particulars may be 
obtained from the Secretary of the Institution, 10, Upper 








61. 3s. per ton, both on trucks at makers’ yards. 


was welcomed by all who attended the meeting. 
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THE ECONOMICAL USE OF 


CEMENT. 


\ vuseruL series of notes which are intended to 
sasist users to economise in cement have been com 
piled by the Building Research Station, Watford, 


Herta, for the use of architects, engineers, contractors, 
resident engineers, clerks of the works, and foremen. 
How this aim can be achieved by modifications in 
existing designs has already been explained in Building 
Research Wartime Bulletin No. 9, which re 
viewed page 368, The present pamphlet 
deals with ways and means of securing economy on 
the site. 

It is pointed out that a very extensive programme of 


was 


on ante. 


Government construction is being carried out and 
that very heavy demands are being made on the 
productive capacity of the cement industry. All| 


sections of the programme are important, there being 
little between them in order of urgency. Extravagant 
use of cement on one job definitely means that other 
work will be held up. A special responsibility, there- 
fore, rests on those directly engaged on building works 
to see that cement is not used except where it is neces 
sary. It is, for instance, of the first importance to avoid 
its empl vment altoge ther. wherever possible. by using 
substitutes, such as tar macadam for concrete in the 
construction of roadways and pavings. Where concrete 
must be employed, it is essential that it should be 
used in the most economical way. This applies speci- 
ally to jobs where cement is used in large quantities, 
such as roadways, aeroplane runways and aprons to 
hangars, floors to factories and buildings, and founda- 
tions. Unnecessary use of cement, such as too rich 
mixes or too thick concrete slabs, is wasteful, and those 
charge of the than 
anyone else to prevent this. 

To use cement economically it is necessary first to 
stop all the ordinary sources of waste. As an illustra 
tion of the sort of economy that obtained, a 
case was discovered recently wher 


actually in work can do more 


can be 
following pre-war 
practice, a factory had reinforced-concrete floors 6 in. 
thick ina 1:2:4 mix. By substituting a 5-in. thick- 
ness in a 1:3: 6 mix, a sufficient quantity of cement 
could have been saved to provide an air-raid shelter for 
16,000 persons. Quite apart from economy on the 


actual work, there are points in the preliminary pre- 
parations which should be watched 


Cement suppliers 


| could 








Fie. 6. Hanptinc Werr-CLosting NEEDLES. 


should be given an early and exact estimate of require- 
ments, both as regards quantity and time of delivery. 
Over-estimating means the creation of an artificial 
shortage. Particular care necessary with cement 
storage. The mixing should be carefully watched, the 
gauge boxes checked and the work organised so that 
all mixed concrete and mortar is used promptly. 
The transport from the mixer to placing must also 


is 


| be organised so that concrete and mortar are not 
slopped about. Care must be taken in setting out 
and levelling through. Above all, holes and low or 
soft spots should not be filled. with concrete, but 


should be brought up to level with rammed hard core. 

As regards economy of cement on the actual work, 
most brickwork is better in a lime mortar gauged with 
cement than in straight cement mortar. The gauged 
lime mortar fatter than the straight cement and 
makes for speed in bricklaying and produces a wall 
which is scarcely inferior in strength to brickwork in 
straight cement, while it will usually keep out the rain 
rather better. A 1 cement: 


is 


a good job. In very cold weather, the hardening of 
these mixes is apt to be slow and a 1 : 1 : 6 mix may be 
used. This would also be suitable for 4}-in. walls 
where a rather quicker hardening is usually needed. 
As regards plastering, it is fairly well recognised that 
straight cement renderings on brickwork and concrete 
are not really satisfactory. The cement is too strong 
and the shrinkage of the rendering causes it to crack 
and pull away from the brick. When a rendering is 
cracked, the rain enters and the wall soon becomes water 
logged. A lime-mortar gauged with cement has proved 
more reliable than a straight cement mortar and obvi- 
ously uses less cement. A suitable mix for most jobs 
is one volume of cement, two volumes of lime putty 
and nine volumes of sand. This will do for under- 
coats and finishing coats. Undercoats are best mixed 
rather wet, then thrown on and levelled off with a 
straight-edge, not trowelled. 


In ordinary times, mixes are used for mass concrete | 


for foundations and retaining walls which are much 
richer in cement than is strictly necessary. 
order of 1 : 12 will be quite rich enough for most work 
of this kind and with well-graded aggregates 1: 15 
be used. 
be used for this work where stone is available. 
concrete would be better than a mortar for jointing 


3 lime : 9 sand (parts by | 
volume) or even a 1:3: 12 mix will set hard and give | 


Mixes of the | 


Alternatively, undressed stone can | 
A fine | 





|such work. Most concrete floors are put down with 
the idea of lasting a lifetime and, actually, they are 
made in much the same thicknesses and using much 
the same mixes as they were twenty-five years ago, 
| when cement was not nearly as strong as it is to-day. 
Where cement has to be saved, it is possible to cut 
down both the thickness and the amount of cement 
in the mix and still get a sound job which will give 
no trouble for years. For instance, where the soil 
is stiff clay comparable with London blue clay, the 
sub-base for a factory building to carry trucks and 
| point loads up to 4 ton may consist of 2 in. of clinker 
or ashes plus 3 in. of hard-core and the base either of 
|5 in. of 1: 3: 6 concrete with }-in. aggregate or 1} in. 
| preliminary concrete with waterproof membrane and 
| 4 in. top concrete. 

| An illustration has already been given showing how 
| important is economy of cement in floors. The use of 
cement and sand screeding to level up floors and roofs 
} can be omitted in many cases without prejudice to the 
efficiency of the job. Very satisfactory results have 
been obtained without screeding since the need for 
|economy became desirable. Nothing in building is 
| more troublesome than concrete-floor finishes. Thick 
| slabs of granolithic tend to crack and curl away from 
the base concrete and ordinary concrete finishes form 
dust and crumble under traffic. To avoid these troubles 
| it is recommended, in the case of normal floors, that the 


| 


finishing aggregate should be laid integral with the base 
and be 4 in. thick. The base concrete should be thor- 
| oughly tamped and the finishing coat applied as soon as 
| the base, which should not be excessively wet. is stiff 
jenough. Alternatively, the finish can be applied to a 
| depth of 1 in. after the base coat has hardened. In 
| this case, the base must be roughened to expose the 
aggregate and the loose material washed off with 
water or air. After wetting down, a thin layer of 
1: 1 cement-sand grout, of thick consistency, is rubbed 
in. This method can also be used for specially hard- 
wearing floors, consolidation being effected by power 
floats or vibrators. 








SLoven By-Pass Roap.—The Minister of Transport 
has given notice that he intends to make an order for the 
construction of the Slough southern by-pass road. The 
road is just over six miles in length and we understand 
that the estimated total cost is 600,0007 
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rails, which had been torn up, penetrated the boiler 
from end to end. 

It appears from Major Wilson’s report that only 
the leading three vehicles of the train received 
serious damage. The front coach, an open third, 
was almost overturned, with the body wrecked, and 
blocked all four of the running lines carrying steam 
services through Wembley station. The electrified 
tracks, on the west side of the station, were not 
affected. The second, third and fourth coaches 
remained upright, in a zig-zag formation, the second 
coach penetrating the body of the first coach at 
right angles. The third coach was telescoped about 
3 ft. into the second, and there was slight telescoping 
between the third and fourth coaches. The fifth, 
sixth and seventh coaches were also derailed, but 
were not seriously damaged. The other six vehicles 
of the train remained on the rails, intact. 

The accident was the more serious by reason of 
its effects. Euston was closed to all steam services, 
which were not fully restored until five days later, 
and the interruption to freight services was so 
widespread that, at one time, over 3,000 wagons 
were held up. Emergency arrangements were made 
to divert some southbound passenger traffic and 
perishable goods to St. Pancras via Nuneaton, and 
additional services were run by the Great Western 
and the London and North Eastern Railways to 
deal with traffic to the West and North-west of 
England and to Scotland, respectively. Advantage 
was taken of the prevalent moonlight to get break- 
down cranes into position on the night of the 
accident, but serious work was only possible by 
|day. In spite of this handicap, however, the down 
| fast line was restored to traffic within 24 hours, and 
the up fast in two days. The up slow line was 
available for goods traffic in three days, and both 
up and down slow lines were in service again for 
passenger trains in a further 24 hours. 

The peculiar feature of the Wembley accident, 
which renders it especially notable in railway 
records, was the cause. In this it resembles that 





| 
il 
| 
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THE WEMBLEY DERAIL- 
MENT. 


On October 12, 1940, the 11.50 a.m. express 
passenger train from Liverpool to Euston was 
derailed in Wembley station, on the Western 
Division main line of the London Midland and 





at Wellingborough on September 2, 1898, when six 
persons were killed. The order of the tracks and 
platforms at Wembley, from west to east, is as 
| follows :—No. 3 platform (down fast); Nos. 4 
| and 5 platforms (island between the up fast and 
| down slow lines); No. 6 platform (up slow). At 
the north end of the station there is an overbridge 
carrying the station offices, including the parcels 
office; and a luggage hoist connects the parcels 





office and the level space at the foot of No. 6 


Scottish Railway, by coming into collision with a | 
platform ramp (a slope of 1 in 8), whence a sleeper 


heavily-laden luggage barrow which had run back 
down a platform ramp. The engine, tender and | crossing affords a passage for barrows across the 
seven coaches left the track, with the result that | four tracks. The barrow in question had been taken 
the driver and fireman, and nine passengers, who | from the foot of the hoist across the slow lines 
were riding in the leading coach, lost their lives. | and was being pushed and pulled by three men up 
Four other passengers received injuries which neces-| the ramp of the island platform, on the up fast 
sitated their detention in hospital. In the ordinary | side, when it took charge and ran back to the 
course, an accident of this magnitude would have | foot of the ramp, where it fouled the near running 
received immediate and detailed publicity, but/| rail. It was loaded with nearly half a ton of bleach 





‘under war conditions it was obviously inadvisable | ointment and was pulled by one man, a porter 
| that the work of rescue and of subsequent repair to | signalman named Parker, while two other porters, 


the track should be needlessly exposed to enemy air | Thomas and Bird, pushed with their backs against 
attack. Such particulars as were released at the | the load. When part of the way up the ramp, 
time, therefore, were of a very meagre description, | they were brought to a halt by the heavy load, 
and it was only last week that full details of the| and Parker, a stronger man than Bird, changed 
accident were made known by the publication of | places with him. They were nearing the top when 
the report to the Minister of Transport, prepared | Parker’s feet slipped and he fell on his back. He 
by Major G. R. 8S. Wilson, R.E., of the results of | had hardly recovered his position, however, when 
his inquiry into the circumstances. | Thomas slipped similarly, and the barrow began 
The train consisted of eleven corridor bogie |to run back. Bird, pulling at the handle, tried 
coaches and two four-wheeled vacuum-braked | to turn it, so as to steer the barrow away from the 
goods wagons, drawn by a 4-6-0 locomotive, No.| track; but the jolt, as the barrow reached the 
5529, of the 5X class. The goods wagons were | foot of the ramp, caused the handle to jerk violently, 
at the rear of the train, which weighed 324 tons.| and flung him on to the track. Thomas jumped 
The engine and tender, in working order, weighed | into the four-foot way, whence he saw the express 
1234 tons, and the combined braking force was| approaching at a distance of about 400 yards. 
approximately 81 per cent. The accident occurred | He dragged Bird clear, while Parker ran to a 
at 7.10 p.m., when dusk had fallen ; a circumstance | telephone to warn the signalman at Sudbury Junc- 
which added considerably to the difficulties of; tion; but there was no time to attempt to move 
rescue work, as an air-raid warning was sent|the barrow and, even if the driver had seen it, 
out only three minutes later, and only hand | which probably he did not do in the fading light, 
lamps and torches could be used. The train| he could not have reduced the speed of the train 
had been travelling at some 55 miles per hour, | materially in so short a distance. vaasirias 
under clear signals, and came to rest with the| The principal purpose in holding inquiries into 
engine and tender overturned to the right, 375 yards | accidents is to determine their causes, in order to 
from the point of collision. The regulator was! avoid a repetition; and the survey of the cir- 
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cumstances leading up to the present accident 


shows clearly that the crucial points are the design | 


and loading capacity of the barrow, the nature 
of the surfacing of the platform ramp, and the 
means adopted to transfer loaded barrows from 
one level to another. The barrow in question 
was of the company’s ordinary four-wheeled type, 
mainly constructed of wood and fitted with cast-iron 


wheels with solid rubber tyres, the front axle | 


being arranged to swivel. The unloaded weight 
was about 4} cwt. No brake was provided, but 
there were chains to lock the wheels when necessary. 
As previously mentioned, the ramp has a slope of 
Lin 8. It is surfaced with pre-cast slabs of “ silica 
stone,” not specially roughened, and apparently 
offering only a moderately good foothold. Its 
overall width, coping to coping, is 26 ft. 6 in., but 
the presence of the passenger stairway from the 
circulating area on the overbridge reduces the 
effective width on the up fast side to 9 ft. 6 in. 

Major Wilson considers that the barrow was over- 
loaded, although he does not attribute culpable 
negligence to any of the railway staff. He recom- 
mends that “special steps should be taken to 
impress on all supervisory staff the necessity for 
close attention to the loading and working of 
barrows in the neighbourhood of running lines, 
with due consideration to the man-power available ; 
and observes that, while the provision of an addi- 
tional luggage hoist, to the island platform, would 
avoid the crossing of the slow lines, barrows would 
still have to be taken up the ramp unless the plat- 
form were extended beneath the overbridge. Quite 
reasonably, he considers that ‘‘ the circumstances 
do not appear to justify these comprehensive and 
costly structural alterations.’’ He adds the opinion, 
however, that the company should consider some 
means to give a better foothold on the ramps, at 
places where heavy loads are handled, either by 
roughening the surface, treating it with a non-slip 
composition, or by the provision of short cross-bars 
of wood or metal within the barrow track. 

We have described the circumstances of this 
accident in some detail, in view of the fact that 
the pre-war practice of printing the reports of 
official inquiries, for sale to the public, has 
been temporarily discontinued as a war-economy 
measure, and because there appear to be still some 
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WORKS SAFETY. 


Ir is stated by the National Safety First Associa- 
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| Government inspectors and the National Safety 
| First Association have laboured for many years, 
| each in their own sphere, to reduce our factory- 
j}accident rates. Both have had _ considerable 


tion that well over half of the casualties that occur | success, but it is none the less a matter for satisfac- 
in industry are due to “ failure to use the protective | tion that in the present abnormal conditions they 
equipment provided, sepsis, and accidents arising | are, in a sense, to join forces. Mr. Bevin, the 


|in the handling of goods, or due to falls, falling 
material or misuse of hand tools.”” That is to say, 
well over half the accidents or septic poisonings in 
| our factories are within the control of the workpeople 
| themselves. In a recent work,* which is concerned 
with conditions in the United States, Dr. Albert 
Walton, Assistant Professor of Psychology in the 
| Pennsylvania State College, permits himself to say 
|“‘accidents have causes, and most of them are 
| caused by the people who have them.” He goes 
| on to say that true accidents are very rare. These 
| “‘ true accidents ” he does not define in any detail, 
| although he instances the blowing-out of a manhole 
| cover owing to a gas leak. Presumably, he would 
| include plant failures generally under true accidents. 
| There would be no purpose, however, in attempting 
to draw a sharp dividing line between Professor 
| Walton’s true accidents and accidents which might 
have been avoided, since even the breaking of a 
crane hook, could it be traced to its source, might 
| be shown to be due to indifferent inspection, or 
| carelessness in the forge. 

This matter, always a serious one, has acquired a 
new importance at the present time. Factory 
accidents cause not only suffering and depression, 
but loss of output, which to-day is the paramount 
consideration. The statistical returns of industrial 
accidents in 1939, compiled by the National Safety 
| First Association, and published in the August- 

September issue of the Industrial Safety Bulletin, 
| show that, in that year, in aero-component manu- 
| facture for a total of 3,930,000 man-hours worked, 
| 109,239 man-hours were lost owing to accidents, 
| or more than 2-7 per cent. These figures compare 

very unfavourably with an example of aircraft 
|manufacture in which for 12,258,000 man-hours 
worked, only 36,642 were lost owing to accidents. 
|The frequency rate, which is calculated as the 

number of lost-time accidents multiplied by 100,000 

| and divided by the man-hours worked, was 3-0 for 


| 
|components and 0-9 for aircraft. A still more 





comments which might have been made. In the} striking difference was shown by the severity rate, 
first place, it is evident that here is yet another | which is the hours lost multiplied by 100,000 and 


instance of the disastrous effect of a conjunction 


| divided by the man-hours worked. 


a hag Acures in the two cases were 2.77 99. . 
of factors, individually of minor import, the absence | figures in the two cases were 2,779 and 299. As a 


of any one of which would have reduced the 
seriousness of the result very materially, if it had 
not obviated the accident altogether. Half a 
hundredweight less load, a very slightly increased 


| comparison, it may be said that one firm of iron- 
| founders showed a severity rate as high as 37,701. 
| This, however, was exceptional, the average rate 
| for that industry being of the order of 600. The 


Minister of Labour and National Service, has 
decided to utilise the long experience of the Associa- 
tion and is introducing a scheme by which weekly 
safety-first posters, and copies of the Industrial 
Safety Bulletin, shall be supplied free to all firms for 
which the Inspector of Factories can report that a 
works committee has been formed, or a responsible 
official appointed to ensure that the safety-first 
scheme is being taken up with vigour and conviction. 
Pamphlets for distribution to the workpeople will 
also be furnished. These carry such titles as Workers’ 
Safety Code, Blood Poisoning, etc. The number of 
copies of each document furnished will be determined 
by the number of workpeople employed, but it is 
intended and understood that firms taking a live 
interest in the procedure will purchase extra copies, 
particularly of the workers’ pamphlets. These can 
be obtained at prices varying from 3s. to 6s. 6d. a 
hundred, or ll. 7s. 6d. to 2/. 10s. Od. a thousand. 
This scheme should help to protect a proportion 
of the workers new to factory life against their own 
ignorance or carelessness, but it is not all that is 
required and it is to be hoped that firms which 
have not already introduced proper arrangements 
for first-aid treatment will do so without delay, 
and will impress on their operatives the necessity 
for making full use of the facilities provided. This 
is a matter the importance of which workers new 
to industry are likely to overlook. In peace time, 
there are about 20,000 cases of sepsis a year, all 
sufficiently serious to cause at least three days 
lost time. A large proportion of this wastage 
would be saved if skilled first-aid treatment were 
applied to what appear to be trivial injuries, but 
which, with neglect or improper treatment, result in 





septic poisoning. A sense of the importance of 
production at the present time may well make 


| workpeople reluctant to spend time going to an 
| ambulance 


| 


The respective | 


oe health and safety, is a responsibility which, 
| to a large extent, must fall on foremen and fore- 
| women. 


room, or first-aid station, for what 
appears to be a very minor matter, but which, if neg- 
lected, may well result in the loss of considerably 
more production than is represented by the time 
required for dressing. 

The instruction of raw labour not only in the 
work required from it, but also in the care of its 


To these, the American work to which 
we have already referred may be recommended. 


roughness of the surface of the ramp, or the employ- | high rate in a particular case was clearly due to one | The consideration of factory accidents does not 


ment of men of slightly better physique (a purely 


fortuitous circumstance), and the barrow would have | 


surmounted the incline, as it had done many times 
before. If it had run down the ramp at the other 
end of the platform, the engine probably would 
have thrown it clear and no derailment would have 
occurred. We agree with Major Wilson that the 


| or more bad accidents. 

Although it would be unwise to draw rigid 
conclusions from these figures, they do carry a 
suggestion which is of importance at the present 
time. The statistics cover only four months of war 


| was marked by great activity in the aircraft indus- 


station staff cannot be held to blame for tackling | tty. It is not only probable, but certain, that large | 
a load which proved to be too heavy for them, in bodies of new labour were drawn into that particular | 


the effort to maintain the service under war condi- 
tions ; but we do not feel that his recommendations, 


activity during the period. This would apply to 


aircraft manufacture equally with aero-component | 


designed to obviate a recurrence of the difficulty manufacture, but it is probable that the latter} 4. 


in negotiating the ramp, really go to the root of the | Would include a considerably higher proportion of | 


matter. In an age which devotes so much attention 
saving generally, such a method of handling heavy 
barrow loads savours of the antique, and it could be 
avoided much more simply and cheaply than by 


| women, and it is a reasonable supposition that the 


| liarity of large numbers of these women with factory 
| conditions. The high severity rate shown indicates 
that many of the accidents were of a serious nature. 


| 


: : | would admit him to their ranks. 
to mechanical aids to human effort, and to labour- | higher accident rate shown was due to the unfami- | « 


|constitute more than a small part of Professor 
| Walton’s book, but his valuable remarks about the 
|method to be pursued in the training of labour 
| contain much sound advice having a direct bearing on 


: ithe matter. 
but, as is well known, the whole year concerned | 


The performance of a mechanical 
operation with celerity and skill is the result of the 
formation of what he calls muscular habits, and the 
inculeation of good muscular habits results not 
only in better production, but in a reduction of the 
liability to accident. The fact that Dr. Walton 
is an Assistant Professor of Psychology need not 
flect practical people from a perusal of his work. 
We doubt if a committee of average psychologists 
He rejects Freud's 
subconscious mind ”’ and other of the corner-stones 
of classical psychology. As he was an engineer 
until he was 45 years of age, and did not become a 
professor of psychology until he was 50, he treats 

















the “comprehensive and costly structural altera-| It is quite possible that an important proportion | 


; the subject with a refreshing common sense which 
tions *’ which he rightly dismisses as unnecessary. | of these may have been due to the operation of | . in appeal to the average shop man and may be 


A small and inexpensive hand winch, mounted on | Presses, & type of machine frequently operated | of considerable assistance to him in his dealings 
any convenient stanchion at the top of the ramp, | by women. The liability _ accisents yet gener ~ae | with the new workpeople whom he, probably, 
would provide sufficient mechanical advantage to| type With tools of this class is suggested by the {now has to instruct and control. <A study carried 
enable one or two men of average physique to|Teturn made for metal-box manufacture, largely | out in 150 manufacturing plants showed that more 
haul up a barrow loaded to its maximum capacity. | ® PTeSs job, which shows a severity rate of 4,550, | . .cidents occur between 10 and 11 in the mornings 
A rope and a pair of blocks—the “watch tackle | #lthough the frequency rate is as low as 0-2.‘ A/ 114 between 3 and 4 in the afternoons than at any 
or “handy billy,” familiar on board ship—would | Power press is the class of tool with which bad) (ther times. Professor Walton attributes this to 
be better than nothing; but a small winch, accidents are usually due to inattention or ignorance | 


. | psychological, or emotional, causes rather than to 
permanently mounted, would be less subject to | Of risk. nase! im, and his remarks on the selection 
deterioration in use, and would call for no more|~ «os y 


structural outlay than, perhaps, some slight addi- | yjoGraw-Hill 
tional stiffening of a roof stanchion. 1 16s. 6d.) 
' 





* The New Techniques for Supervisors and Foremen. | workpeople for particular types of job and their 
[Price | careful training, so that they take an interest in 
what they are doing, are of considerable value. 


Publishing Company, Limited. 
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| 
| tion to prevent falling glass after that period may 
NOTES. take the form of 2-in. mesh wire netting or } in. mesh 
a a 7 expanded metal. If the glass is wired, fabric- 
. ae eT oa yao m;: top pangs Ste age | ne este 
N the inaugural address which he delivered to,in place for a considerable period and sufficient 
the Mersey and North Wales Centre of the Insti- | additional protection can be provided by 2} in. 
tution of Electrical Engineers, Mr. J. E. Nelson said | mesh three-ply netting of sisal, hemp or jute, laced 
that the constituent bodies of the electricity supply | to the roof structure or by cross-bars at not more 
industry had done much to remedy early defects | than 2 ft. centres. For plain roof glass which must be 
of organisation during the past twenty years. At) kept clear, 1 in. mesh wire netting or } in. expanded 
the present time, the industry employed 118,000 | metal is recommended. Under wired glass, 2 in. 
persons, of whom 22,000 formed the clerical and | mesh wire netting will be sufficient protection. 
administrative staffs, a relatively small number | Vertical external plain glass that cannot be wholly 
considering that the capital was 550,000,000/.,| obscured can be covered with netting, muslin or 
exclusive of the outlay of the Central Electricity | cheese cloth secured by a damp-resisting adhesive. 
a goa pwn. time the Pay sep had pe “ it prone or Capper ty mg es 
ree from trade disputes owing e success of the | the glass shou e cove on the inside wit 
Whitley Councils. A Joint Committee, representing | } in. or } in. wire netting or § in. expanded metal. 
the managements of the whole of the supply under- | Panes of wired glass not more than 4 sq. ft. in area 
takings, had been particularly convenient to the| need not be treated, but larger panes should be 
Government in the present emergency, by introduc- | protected by 2 in. mesh wire netting or ? in. mesh 
ing certain proposals with regard to war supplies|expanded metal. Ordinarily, glass in partitions, 
which would have had little chance of general accep- | screens and doors should be removed. 
tance if the approach had been made to individual | 
undertakings. The manager of a supply undertaking | 
was usually and properly an engineer, but it should | 
not be forgotten that large modern power systems, | gnie, we noted briefly the election of Mr. J. M. 
though full of technical interest, existed for the | Ormston, shipbuilding manager of Messrs. Vickers- 
purpose of producing electricity for sale to the| Armstrongs Limited, as president of the Shi 
public. No great difficulty was encountered in | building y “or onre Federation in succession te 
selling electricity for power, but on the domestic | Mr, Henry Main, managing director of the Caledon 
side the rather high prices in vogue in the last| Shipbuilding and Engineering Company, Limited. 
decade were still remembered, and it was not uncom- | The other officers elected at the annual meeting of 
mon for householders to refuse to believe that elec- | the Central Board of the Federation are as follows :— 
tricity could be cheap. They neglected to take ad- | Vice-presidents, Mr. H. B. Robin Rowell, Mr. Louis 
vantage of the facilities offered by contract rates, | Vy, Dunlop, and Mr. Wilfrid Ayre; chairman and 
apparently under the impression there was “a catch | vice-chairman, respectively, of the Conference and 
in it somewhere.’’ That was where salesmen were of Works Board of the Federation, Mr. G. R. Green 
value. In the Mersey Power Company’s area, about | and Mr. A. L. Cochrane. Mr. Rowell is a director 
85 per cent. of the domestic premises were now | of Messrs. R. and W. Hawthorn, Leslie and Com- 
connected, but every present consumer was a} pany, Limited, Hebburn-on-Tyne ; Mr. Dunlop is 
potential user of further appliances and the sale of | general manager of the Govan shipyard of Messrs. 
energy was expected to increase even if further| Harland and Wolff, Limited; and Mr. Wilfrid 
gore Bar pence baped hrc peg ages oper Ayre, whose presidential address to the Institution 
sid ‘fue ta ‘the quantity of energy used by a| = a oy pene Po ntiape mae 
consumer on the flat rate, but his annual bill was | ain dae ae a "Scented Shipbuilding 
only increased by half. The war had undoubtedly Company, Limited. . 
put a brake on domestic sales, and the unfortunate | mentioned, Mr. G. R. Green is manager of the ship- 
effects of the ill-conceived Fuel and Lighting Order | repairing yard of Messrs. Silley, Cox and Company, 
had not completely disappeared. Cost of materials | Limited, Falmouth, and Mr. A. L. Cochrane is a 
and reduction in their use, as well as a disinclination | managing director of Messrs. Cochrane and Sons, 
pve gn of een to pg new expenditure, had | Limited, Ouse Shipbuilding Yard, Selby, Yorkshire. 
reduced the number of new connections very 
substantially and this was likely to continue for 








THE SHIPBUILDING EMPLOYERS’ FEDERATION. 
In last week’s issue of ENGINEERING, on page 408, 


Tue LimiratTion oF Home TRADE. 


Of the two other officers | 


the duration of the war. 


THE PROTECTION OF GLASS IN FACTORIES. 


In a recent Order, the Minister of Labour and 
National Service lays down that it shall be the duty 
of the occupier of every factory to provide such 
safeguards as will protect the persons employed 
therein from injury from broken glass. In a 
circular accompanying the Order various methods 
of doing this are discussed having regard to the 
need for the admission of daylight and the preserva- 
tion of the black-out and also to the availability of 
materials. 
is to remove the glass and substitute non-splintering 
material. 
windows and internal partitions, but something 
stronger is required in the case of roofs. Where glass 


can be replaced by opaque materials, window | 


openings can be bricked up or various light-weight 
weather-resisting materials can be used. Where 


the glass is not replaced, the extent to which it can | 


be obscured must first be considered. No complete 
rules can be laid down regarding this, but in 
general, the total amount of daylight-admitting 
roof glazing can be limited to 12 per cent. of the 
floor area, if the remaining glass be left clear to 
allow a reasonably uniform distribution of daylight. 
In the case of vertical lights a higher proportion 
may be necessary. Roof glass which can be 
permanently obscured should be covered with a 
textile fabric with a bituminous adhesive and a 
second bituminous coat should be applied. Plain 
glass so treated will probably hold together for a few | 
days after being broken by blast. Additional protec- ' 


It is pointed out that the safest course | 


Textile substitutes are suitable for side | 


In a statement to a recent Press conference, the 
President of the Board of Trade (the Rt. Hon. 
Oliver Lyttelton) announced further limitations of 
supplies for the home trade in order that raw 
materials, plant capacity and personnel may be 
released for the munitions industry. How necessary 
this is can be seen by the fact that one million 
additional workers. will be required for munitions 
by August of next year, and that, in addition, more 
men, and women, will have to be absorbed into the 
various fighting Services. In pursuance of this policy, 
the Board of Trade have announced further limita- 
tions of supplies for the home trade, few of which, 
however, affect the engineering industry directly 
and the majority of which are of a luxury character. 
Under the heading of machinery, plant and appli- 
ances, wash boilers are now included, and the home 
trade quota is reduced to 25 per cent. of the pre-war 
‘standard. Aluminium hollow-ware is entirely 
excluded, and the quota of articles coming under 
the headings of metal office furniture, lighting 
fittings and cutlery, other than that of the domestic 
variety, is also reduced to 25 per cent. In fact, the 
limitations apply in the main to the same industries 
and the same categories as those covered by the 
existing Order, and are a continuance of the policy 
which began nine months ago. Mr. Lyttelton 





THE IRON AND STEEL 
INSTITUTE : SHEFFIELD 
MEETING. 


(Concluded from page 414.) 


WE continue below our account of the autumn 
meeting of the Iron and Steel Institute, which took 
place at the Grand Hotel, Sheffield, on September 12. 
Mr. John Craig, C.B.E., the President, occupied the 
chair. 

Buiast FURNACES IN SoutTH AFRICA. 


“The Practical Side of Blast-Furnace Manage- 
ment, with Especial Reference to South African 
Conditions ’’ was the title of the second paper 
taken. This was by Mr. R. R. F. Walton, and 
contained a description of two South African 
blast-furnace plants, namely, the Pretoria plant 
of the South African Iron and Steel Industrial 
Corporation, Limited, and the Newcastle, Natal, 
plant of its associated company, African Metals 
Corporation, Limited. This contribution to the 
proceedings was reprinted, in abridged form, on 
pages 299 and 315, ante. 

In the absence of Mr. Walton, the paper was 
introduced by Mr. J. E. Holgate, who remarked 
that, in collaboration with the late Mr. A. K. Reese, 
he had been responsible for starting up the first 
commercial blast-furnace in Africa in 1926. 

The subsequent discussion consisted mainly of 
requests for additional information. Mr. J. Mitchell 
asked regarding the output of the Pretoria furnaces, 
while Mr. J. 8S. Gerber expressed the wish that a 
typical analysis of the pig iron produced in the 
Pretoria plant had been given. Mr. R. C. Tucker, 
referring to the removal of the coke breeze, said 
that the situation with regard to the disposal of 
breeze might be more difficult in South Africa than 
it was in a wetter and colder country, like England, 
where there was a ready market for the larger sizes 
of breeze. He would like to know whether there 
was a market for the breeze in South Africa. Mr. F. 
Clements, who closed the discussion, asked for further 
technical details in order that the practice in South 
Africa might be compared with that in this country. 

Mr. Holgate, in a brief preliminary reply, said 
that he believed the output of each of the Pretoria 
furnaces was roughly about 350 tons to 400 tons a 
day. The original design, he thought, had been for 
a 300-ton furnace, but the plant had since gone 
very much farther than the original schedule of 
tonnages. He had no accurate figures of the pig-iron 
analysis, but believed that the phosphorus would not 
exceed 0-2 per cent. or 0-25 per cent. ; the silicon 
| was from 0-5 per cent. to 0-9 per cent., and the 
sulphur was in the normal range. With regard to 
breeze, it was stated in the paper that the breeze 
screened out of the coke was used on the works 
for other purposes ; hence, some method had been 
found of disposing of it internally. He hoped that 
the author would be prepared to give a few more 
data regarding practice at some future date. The 
paper covered a great deal of ground, however, and 
the author had refrained from giving very much 
detail of the actual operations. 











| ACCELERATED SPRAY TEST FOR FERROUS MATERIALS. 


| The third paper on the agenda was entitled 
| ‘* An Accelerated Spray Test for the Determination 
| of the Relative Atmospheric Corrodibility of Ferrous 
| Materials.” It was a communication, by Dr. T. 
Swinden and Mr. W. W. Stevenson, from the 
Central Research Department, The United Stcel 
Companies, and was submitted by the Laboratory 
Research Sub-Committee of the Joint Corrosion 
Research Committee. The contribution described 
the development of a method of automatic accele- 
rated spray testing, in which the specimens, on 
an endless belt, completed a cycle of treatment, 
consisting of spraying, followed by drying in 
lair and in a warm chamber. Dr. Swinden, who 





emphasised that there is no shortage of consumer | presented the contribution, stated that the cycle 
goods, and that one of the objects of the new Order | was completed in seven minutes and the specimens 
is to conserve existing stocks so that war effort will | were subjected to 60 cycles a day. A standardised 
not be wasted on their replacement. Even without | douching with distilled water was given at the 
the compulsion that will now be indirectly enforced | commencement of the second and subsequent 
there is no doubt that a ready response will be| days, and, after allowing the specimens to dry 
made to his appeal to avoid unnecessary spending. ' thoroughly, the daily spraying and drying treat- 
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ment was carried on for 20 days. Tests had been 
carried out on carbonyl iron, various wrought irons, 
ingot iron, rail steel, and eight steels, mostly of the 
low-alloy constructional type. Good agreement had 
been found in the orders of merit obtained in one- 
year field tests and in the 20-day spray tests, using 
a spray liquid consisting of N/100 sulphuric acid 
and N/100 sodium chloride. Less satisfactory 
agreement, however, had been found between field 
and spray tests in which N/100 and N/20 sulphuric- 
acid solutions had been employed. The results 
obtained with the mixed sulphuric-acid sodium- 
chloride solution were considered of sufficient pro- 
mise to encourage other workers to re-examine the 
spray method as the basis of a satisfactory short- 
time laboratory corrosion test. 

Mr. R. C. Tucker, who opened the discussion, 
stated that his experience in studying corrosion 
problems was that accelerated tests were dangerous. 
The one dealt with in the paper, however, certainly 
seemed to give the right order of merit for industrial 
atmospheres. The order of merit had been allocated 
on the loss in weight of the specimens, and he would 
like to ask whether the degree of pitting had been 
noticed. The next speaker, Dr. J. C. Hudson, said 
that it should be made quite clear that the results 
obtained by the authors were by far the best series 
of laboratory results, as regards correlation with the 
results of actual field tests, which had yet been 
published. There was, however, one feature in 
which the laboratory test was still open to improve- 
ment. Assuming that the resistance to corrosion 
of copper-bearing steel was 50 per cent. more than 
that of ordinary steel, that ratio of 50 per cent. 
might not be established in the laboratory test. 
In that respect, the Laboratory Sub-Committee 
hoped to improve the method, possibly by altering 
the spraying solution. The fact that the test 
described in the paper would be adopted for certain 
purposes by the British Standards Institution, 


| more reliable basis for comparison. 
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Laboratories, Sheffield, submitted by the Inclusions 
Sub-Committee of the Heterogeneity of Steel Ingots 
Committee. Dr. Hatfield, in presenting the paper, 
said that the authors had sought to evaluate the 
d.fferent factors influencing methods of inclusion 
counting. Experimental work had indicated the 
importance of the magnification selected for obser- 
vation purposes, and it had been found that when 
examining a number of steels of different charac- 
teristics, if the standard magnification for the 
examination were modified, the relative order of 
cleanliness became different. It had also been 
ascertained that the comparison charts at present 
extant had not the quantitative value which had 
hitherto been attributed to them. Investigation 


had shown that, while the conditions of polishing | 
materially influenced the count of the inclusions, as | 


determined by methods at present in vogue, a light 
etching tended to establish what appeared to be a 
In view of their 


| findings, the authors put forward the conclusion 


| before the Institute a determined « ffort to place a | 


that until solutions had been found for the present 
disabilities, the methods now in use for the quanti- 
tative estimation of the degree to which steels were 
contaminated by non-metallic inclusions 
impracticable. In conclusion, Dr. Hatfield stated 
that he did not wish the paper to be regarded as 
critical of the “Fox” or any other inclusion- 
counting method. It was a serious attempt to lay 


proper value on a method which claimed to be 
quantitative, and he trusted that the light thrown 


}on such methods would cause them to be modified. 


however, showed that progress was being made. | 


Mr. H. T. Shirley, who closed the discussion, thought 
that the reason why the earlier tests failed was that, 
at that time, it had not been realised how important 
was the effect, protective or otherwise, of the corro- 
sion product. He was sure that one of the reasons 
for the success of the present test was the washing 
treatment, simulating the rainfall effect on the 
corrosion product, and another reason for the success 
was the choice of a solution whereby a corrosion 
product of the right “‘ texture *’ was allowed to form 
and to absorb the right substances to continue the 
corrosion of the damp material as it went forward 
to the drying portion of the cycle. 

Mr. W. W. Stevenson, who replied to the dis- 
cussion, stated that since the publication of the 
paper a large number of steels had been tested, 
the order of merit of which, on outside exposure, 
had not been obtained. Dr. Hudson had supplied 
22 copper steels—copper-chromium, copper-phos- 
phorus, etc.—and he thought the outside order of 
merit would come out according to plan. As to 
obtaining the percentage ratio of corrodibility, that 
was really a difficult, if desirable. goal to be aimed 
at, but, as a result of the work which Dr. Vernon 
was carrying out with Dr, Bengough at Teddington, 
it was hoped to achieve this ultimately. He agreed 
with Mr. Shirley that the washing of the specimen 
was important. As much as three months had 
been spent in an endeavour to ascertain the correct 
amount of spray, and this, coupled with the washing, 
had had a great deal to do with the results achieved. 
With regard to Mr. Tucker's question, he did not 
think that, within the firs’ five years of corrosion, 
pitting mattered a great deal. The amount of 
pitting that took place in one year’s atmospheric 
exposure was very small. In a final comment, 
the President stated that he was not quite sure 
that Mr. Stevenson was right in what he had said 
about pitting. He had seen pitting become a 
rather serious problem within three months and a 
very serious problem within six months. 


Non-Merauuic INciusions in STEEL. 

The first paper of the evening session, namely, 
** Non-Metallic Inclusions in Steel. Quantitative 
Evaluation.—Part I,”’ was by Dr. W. H. Hatfield, 
F.R.S., and Mr. G. W. Giles, and consisted of a 
communication from the Brown-Firth Research 


We hope to reproduce this contribution to the 
proceedings in a forthcoming issue of ENGINEERING. 
Dr. T. Swinden, who opened the discussion, said 


|that he thought highly of the Fox inclusion-count 


method, but disclaimed any credit for its creation ; 
the whole of the work done in devising the method 
was that of Mr. G. R. Bolsover. With the best will 
in the world one was driven to the conclusion that 
the paper consisted of a somewhat destructive com- 
mentary on the Fox count. The contribution 
contained quite careful work, but it was necessary 
to consider clearly what the Fox method purported 
to do. This had limitations which he thought had 
been clearly understood by all those who used it. 
The authors had shown that, by a process of 
etching and repolishing—which was only very 
vaguely defined—they were able to reveal fine 
evenly-dispersed sulphides. The practical point 
remained as to whether these inclusions were in 
fact a matter of serious importance. The authors 
claimed to have revealed some intrinsic fallacies 
and had endeavoured to show the way in which 
an inclusion-count method could be improved. He 
was bound to suggest that they had attributed to 
the Fox method more than had been intended, and 
he wanted to stress the point that, to evaluate 
the difference of various types of inclusions upon 
physical characteristics, the inclusion count could 
be regarded only as one factor, and a much more 
detailed metallurgical examination of the inclusions 
was obviously necessary. No system of counting 
could possibly provide all the information necessary 
in determining the importance and significance of 
non-metallic inclusions, and any attempt at that 
was unsound in conception and quite impossible of 
fulfilment. Nevertheless, he not only felt, but knew, 
that the Fox inclusion-count method had been 
invaluable in classifying steel according to whether 
it was very clean, reasonably clean, not so clean, 
or definitely poor. 

Mr. J. H. Whiteley fully agreed with the authors’ 
statement that specimens examined for inclusions 
ought first to be etched. They had referred to a 
“cloudy ” etching, but he would go farther and 
say that the etching should be such as to reveal 
the structure. In estimating inclusions, he had 
always felt that a method of differentiating between 
sulphide and oxide was required. There should be 
a sulphide count and an oxide count, but it was 
difficult to have that differentiation. Viewing the 
results quoted, he was inclined to think that the 
Fox count was certainly better than the authors 
considered it to be. 


Mr. G. R. Bolsover said that he had used the | 


inclusions-counting method under discussion for a 
number of years, and had found it of the utmost 


were | 
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|service in deciding whether a particular cast of 
| steel was clean or dirty. Turning to the question 
of etching; it had been shown many years ago 
| that the first effect of corrosion was on the non- 
| metallic inclusions in the steel and he wondered 
| whether the authors had perhaps been misled by 
|corrosion effects. Attempts had been made to 
|make methods of inclusion counting too accurate. 
| He granted that the Fox method was not scienti- 
fically accurate, but it was a workshop method of 
test which could be applied successfully in a steel- 
works. A lad of 17, who had never used a micro- 
scope before, could give a reasonable result from 
the Fox inclusion-count method. The last speaker, 
Mr. S. Westberg, suggested a different method of 
approach, namely, commencing with a pure steel 
and introducing impurities synthetically and study- 
ing what occurred. One method would be to 
dissolve out the steel, leaving the non-metallic 
matter intact for examination. 

In reply, Dr. Hatfield stated that his object 
had been achieved. Dr. Swinden had said, in 
effect, that the quantitative evaluation of inclusions 
was unsound in conception and impossible of fulfil- 
ment. If such were the case, why were steelmakers 
subjected to the quantitative inclusion count by 
purchasers of steel ? Mr. Bolsover was quite right ; 
he, as an honest investigator, had devised a method 
|and used it in his works and other people had taken 
it up. The method, however, had been imposed 
for commercial purposes, but it would be generally 
agreed that it was too early to impose a quanti- 
tative method for evaluating the inclusions in steel. 
He hoped, with the assistance of Mr. Giles and his 
other colleagues, to make a very material contri- 
| bution on the subject. , 


SrrarIn-AGEING CHARACTERISTICS OF STEELS. 

| The second paper taken at the evening session 
| was by Principal C. A. Edwards, F.R.S., Mr. D. L. 
| Phillips and Mr. H. N. Jones, and dealt with “The 
Influence of Some Special Elements upon the 
| Strain-Ageing and Yield-Point Characteristics of 
Low-Carbon Steels.”’ Principal Edwards, in pre- 
| senting ’ the paper, stated that the influence of 
carbon, aluminium, copper, nickel, molybdenum, 
manganese, chromium, vanadium, niobium and 
| titanium upon the strain age-hardening properties 
| of low-carbon steels had been investigated. It had 
| been found that these elements could be divided 
|into two main groups, namely, those which showed 
little or no tendency to combine with the carbon 
present in steel (aluminium, copper and nickel) and 
those which showed definite tendencies to favour 
jcarbides (molybdenum, manganese, chromium, 
vanadium, niobium and titanium). The former 
increased and the latter diminished the extent of 
strain age-hardening of low-carbon steels. It would 
appear that when sufficient of one of the elements 
of the second group was added to combine with all 
| the carbon present, the material did not strain age- 
harden. The amount of alloying element required 
to bring this about varied with its chemical affinity 
for carbon, and the percentage was relatively small 
in the case of niobium and titanium. Thus it 
| seemed evident that one form of strain age-hardening 
could be definitely traced to the presence of carbon 
and the conditions in which it existed in the steel. 
It had also been found that as the capacity for 
strain age-hardening was diminished by increasing 
quantities of specially added elements, the intensity 
ef the yield point diminished, and no yield point 
was revealed on a stress-strain diagram when 
sufficient alloying element was present to prevent 
strain age-hardening. 

Dr. J. H. Andrew, in opening the discussion, 
stated that, in his opinion, the authors had shown 
very clearly that oxygen did not enter into strain- 
ageing in any way, but that carbon was essential 
in bringing it about. The authors had stated that 
a steel containing no carbon should show no yield, 
but he thought that Principal Edwards himself, 
in 1924, in a paper written with Dr. Pfeil on single 
crystals, had shown that the yield was largely a 
yroperty dependent on tke crystal size. A single- 
crystal had no yield whatsoever, but when the 
number of crystals per square millimetre attained 
|a certain figure, the yield was marked. He had 
‘ confirmed this in his own experiments. 
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Dr. T. Swinden thought that the value of the| while other areas contain very much smaller 
data furnished would have been enhanced if the | amounts; it is possible, therefore, to utilise a large 
impact values had been included. In connection | proportion of this seam in the carbonising indus- 
with the influence of some special elements upon! tries, and the regional classification enables the 
strain-ageing he felt that what troubled metal- | carbonising engineer readily to select the collieries 
lurgists most was not the increase in strength but | from which he can safely draw supplies. 
the decrease in ductility, and particularly the; The examination of coal and coke in the labora- 
reduction in impact value. The statement that | tory continually requires new and improved methods 
aluminium in varying degrees had little or no effect | by reason of the importance of the coal survey, 
on the age-hardening properties was entirely con- | and because increasing knowledge is indicating the 
trary to his own experience in so far as strain-age | importance of factors not previously recognised as 
embrittlement was concerned. Dr. 8, A. Main, | significant. The detection and determination of 
who spoke next, said that the authors had referred | less common elements in coal becomes more promi- 
to the tests carried out on their steels in the “ fully- | nent yearly, and while the importance of some of 
annealed *’ condition, and he wondered how far! these elements is not as yet obvious, others are 
that was true for each and every one of the steels.| known to have significance in various processes, 
The time of heating was stated, namely, one hour. | such as electrode manufacture or hydrogenation. 

Principal Edwards, in reply, said that the term | The work on the constituents of coal carried out 
‘ fully annealed ” merely meant that the specimens | by the late Professor Bone is being continued at 
had been annealed in the manner stated ; namely, | the Fuel Research Station. An observation of some 
they had been heated to 950 deg. C. for the time | interest in the theory of carbonisation is that the 
specified and then cooled. They had endeavoured | remains of plants in coal that was formerly supposed 
to expand their work in the direction of making | to be non-caking have been found to form a coherent 
impact tests, but, so far, the effect of strain age- | coke at temperatures below 350 deg. C. Fuel 
hardening on their specimens appeared to be so| Survey Paper No. 44 (Methods for the Analysis of 
small that the best instrument available did not | Coal and Coke) has already been issued and contains 
show any remarkable difference. This might be | the substance of part of this section. 
largely due to the fact that the carbon was so| It is often difficult to discover figures for the 
low (under 0-025 per cent.). Their results had | arsenic content of coals and a number of analyses 
shown that when aluminium, in quantities of 0-02, / are here published showing, for 20 coals, arsenic 
0-25, 0-57, 2-25 and 3-40 per cent., was added to| contents expressed as arsenious oxide and ranging 
a low-carbon steel, containing less than 0-025 per | between 0-0002 per cent. and 0-014 per cent. It 
cent. carbon, and the material strained by giving it} has been established that a considerable amount 
a 6-0 per cent. permanent elongation, followed by | of the arsenic is present in the form of arsenical 
ageing at 250 deg. C., there was no increase in the pyrites, and a research into the behaviour of arsenic 
ultimate-stress value. Possible embrittling effects, | during the combustion of coal is in progress. Salts 
however, had not been investigated. containing water of crystallisation have been found 

At this stage of the proceedings the President | to retard the combustion of powdered coal, partly 
stated that owing to the advanced hour there was because heat is absorbed in decomposing the 
not time to deal with the last paper on the agenda, | hydrated salt and in evaporating the water, and 
namely, “ The Crystal Structure of Cementite,” by | partly because the evolution of steam hinders the 
Dr. H. Lipson and Mr. N. J. Petch. He thanked access of oxygen to the coal particles. Certain 
the authors of this and of all the other papers| inorganic compounds associated with the ash in 
presented for their contributions. A vote of thanks} coal also have an appreciable influence on the 
to the President, which was carried with acclama- | combustion. Aluminium silicate has a retarding 
tion, terminated the proceedings. | effect, while ankerite, ferric oxide and pyrites have 
| an accelerating effect, the last two being particularly 
| effective. The influence of the ash appears to depend 


THE REPORT OF THE FUEL | mainly on the ratio (SiO, + Al,0,) If the ratio is 
RESEARCH BOARD. ish 


| approximately 5 to 1, the ash has no effect ; with 
THE Report of the Fuel Research Board* for the | ® decrease in the ratio the ash increases the rate 
year ended March 31, 1939, which has just been 


of combustion, and with an increase in the ratio 
issued, contains the usual comprehensive summary above this value, it has the effect of retarding the 
of the work done during that year. Sir Harold) 














combustion. 

Hartley, the chairman of the Board, reviews briefly | _ The preparation of coal for the market is assuming 
the bearing of its work upon the carbonisation 

industries during the past seven years, and indicates 
that the underlying principle of the researches 
carried out in this direction is to conserve the 
highly-caking coals by extending the range of coals 
that can be used for the manufacture of coal gas 
and domestic coke. Such methods involve blending 
caking coals with less highly caking coals, and 
increasing the flexibility of gas-making plants in 


order to control the production of coke and other | 


by-products. The total gasification of coal and the 
utilisation of low-volatile coals for water-gas manu- 
facture are two of the methods which have been 


increasing importance as the collieries are becoming 
more aware of the need for supplying suitable 
material to their customers. The work on breakage 
during transport, storage, and handling has been 
virtually completed. A study of coal-breaking 
carried out on Scottish coals has shown that the 
action of the breaker is selective, in that durain is 
concentrated in the larger fractions, while the bright 
coal, which is primarily that possessing caking 
properties, may be so concentrated in the smaller 
areas that the material below ¥ in. has been found 
in one instance to consist almost entirely of bright 
coal. The breakage of coal during storage has been 
investigated and it was observed that two main 





The technical information, as is usual, is contained 
in the report of the Director, Dr. F. S. Sinnatt. 
The physical and chemical survey of the national 
coal resources, which is of the utmost importance | 


types of breakage occurred in these experiments. 
With some coals, the particles tended to split 
mainly along the bedding planes and so give rise 
to a relatively large size of undersize. With other 


for the selection, for special purposes, of coals coals, the tendency for small pieces to break from 
having narrowly-defined properties, is proving of large pieces was more marked, and 80 relatively 
increasing value to industry as the work progresses. | large proportions of duff (below ts in. size) were 
An account is given of the progress of the survey | Observed. The method of handling the coal at the 
in the several areas. A feature of particular interest | Collieries can make a considerable difference to the 
is the survey made of the distribution of sulphur | #™ount of breakage in transport, and the differences 
throughout the Harvey seam of Northumberland | the breakage properties of the coals from different 
and Durham. The utilisation of this seam, which | coalfields are more marked. 

has many valuable properties for the coking and| No experimental confirmation has been obtained 
gas-making industries, has been hindered by its| of the claim that dust-proofing treatment reduces 
reputedly high sulphur content. The survey has | degradation in storage. The deterioration of coal in 
shown that this sulphur has a regional distribution. | storage has been examined with particular reference 
Certain areas may contain over 2 per cent. of sulphur, | to carbonisation, and it has been shown that storage 


} 

| to enable it, at the end of its period of storage, to 
form a satisfactory lump coke and to be satisfactorily 
controlled during the operation of the retort. If 
|the caking properties are initially high enough, 
| they may fall and still be sufficient after a period 
of storage to produce a satisfactory coke; but, 
before a coal is selected for storing, some knowledge 
of its suitability from this point of view is necessary. 
Since the gas yield is but little affected by storage, 
the deciding factor in assessing the suitability or 
otherwise of certain coals might well be the deteriora- 
tion of coke quality. An isolated set of observations 
suggests that under-water storage has the desirable 
effect of nearly or completely suppressing deteriora- 
tion. Since the old coal was perfectly preserved in 
| caking power, it is likely that no other deterioration 
would be detectable. Incidentally, it may be 
mentioned that the particular type of Durham coal 
to which these observations refer is usually suscep- 
tible to the deleterious effects of exposure. Certain 
coals stored in the open may become acid on account 
of the oxidation of pyrites, and indications have 
been obtained that pre-treatment of the coal with 
quite small amounts of lime may prevent the 
formation of acidity during storage, without intro- 
ducing serious problems of water treatment in the 
washery. 

Coal owners, distributors and some coal users 
are becoming alive to the importance of the preven- 
tion of dust when handling coal, and dustproofing 
has already made considerable strides in America. 
Commercial development of the process in this 
country in taking place slowly, but it is understood 
that three or four collieries and a gas company 
have installed plant for spraying coal, or are experi- 
menting with a view to doing so. The use of oils 
has been investigated and it has been found that the 
least porous of British coals contain about 3 per 
cent. of pores by volume. On these coals, it is 
necessary to put only 5 lb. to 10 Ib. of oil per ton 
to effect satisfactory dustproofing, and that quan- 
tity would only fill about one-sixth of the total 
pore volume of the coal. In certain cases, therefore, 
excessive spreading power might be expected to 
cause the oil to penetrate the internal structure of 
the coal more rapidly than is desirable. Oil-in- 
water emulsions increase the initial dustproofing 
effect of the oil, but the water soon evaporates and 
the final effect is only equal to that of the unemul- 
sified oil. 

Low-rank coals, which in most cases are extremely 

porous, provide a special problem which has 
been attacked by employing solutions containing 
2 per cent. to 5 per cent. of masticated rubber in a 
spindle-type spray oil. This method proved effective 
in blocking the pores, and some success has also 
followed the use of oils of high viscosity. The con- 
clusion reached, however, is that it is difficult to 
visualise any success in the treatment of very 
porous coals with practical and economic quantities 
of oil, when performance for periods longer than a 
few hours is of importance. The only exception to 
this generalisation is the possible effect of blending 
rubber with the oils. Even this would not be appli- 
cable in practice to the most porous coals, but it 
would extend slightly the range of coals capable of 
economic treatment. 
The preparation of ultra-clean coal is becoming 
important for many industrial processes, an extreme 
instance of which is the use of pulverised fuel in 
internal-combustion engines, to which reference will 
be made later. In considering coal cleaning from the 
point of view of the coal-dust Diesel engine, it is 
important to realise that it involves some funda- 
mental differences from normal practice. In the 
first place, the difference between the cost of pul- 
verised fuel and Diesel oil is such that processes 
ofepreparing the coal need not be ruled out on 
account of cost. In the second place, since the coal 
is required ultimately in a finely-ground condition, 
it is possible to consider pulverising it before clean- 
ing, so as to secure the maximum liberation of the 
ash-forming constituents. Froth-flotation and 
gravity separation in organic liquids have been 
used for the production of ultra-clean coal, and 
materials containing between 0-5 per cent. and 
0-9 per cent. of ash have been obtained by the 
employment of these processes. 





|is likely to be very unprofitable with a coal that 
(Price 3s. 6d. net.]' has not a reserve of caking properties great enough 





* London: H.M. Stationery Office. 





(To be continued.) 
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LETTERS TO THE EDITOR. 


MECHANISATION ON THE LAND. 


To THE Epiror or ENGINEERING. 


Sin,—I hesitate to cross swords with such an 
authority as Mr. Wright, especially after having had 
the pleasure of conversations on agricultural mechani- 
sation subjects with him; but I would like to say, in 
answer to his query in your issue of November 15, 
1940, page 397, that I meant exactly what I wrote 
down, that we have already a reasonable amount of 
standardisation in the larger implements. Standardi- 
sation of nuts and bolts is such an obvious requirement 
as to be outside a discussion in your columns, but, 
taking a broader outlook, how exactly are we to 
increase general standardisation? Whose make of 
tractor, whose pattern of binder is to be taken as 
standard, and why’ If a home product is decided 
upon, how are American and Canadian builders to be 
compelled to fall into line with our requirements *? 
Believe me, questions such as those of design and 
manufacture are best left to the buyers and builders ; 
the constantly varying requirements of the former are 
in a continual process of impressment on the latter, 
who, from time to time, advance their designs to suit. 
The alternative seems to me to be far beyond practical 
politics, 

Considering the smaller implements and the many 
hundreds of small firms manufacturing them dotted 
about the country: Are these to be provided with a 
set of national standard designs for such things as 
rolls, harrows, drills, ete., and told that they must not 
stray from the straight and narrow path of standardi 
sation, or should it not be left to them and their clients 
to decide on their joint experience just what is needed ?% 
[ would remind Mr. Wright that I attached the farmer 
to my remark on the variation due to local conditions ; 
| cannot help thinking that he will continue to demand 
certain features that he feels have served him well in 
the past, and that his demand will be tinged with 
experience of his own conditions, even if they do cost 
a bit more. 

Finally, I do agree that the present effort at co-opera 
tion in connection with tractors and their attachments 
is well worth remembering ; but, taking a line through 
what has been said in my hearing, the scheme does 
not seem likely to weather the chill blast of the 
requirements of peace-time competition. Like the 
old soldier, it will simply fade away 

Yours truly, 
J. 4G. B. Sams 

‘lhe Vicarage, 

Pembrey, Carmarthenshire 

November 21, 1940 


FIFTY YEARS OF PRESSURE- 
SCAVENGING. 


lo tue Eprror oF ENGINEERING. 


Sir,—In our letter, published in your issue of 
September 27, page 256, relating to the above, we 
stated that we had no desire to enter into any con- 
troversy regarding the relative merits of pressure 
charging by either of the systems employed, and it is 
with reluctance that we feel compelled to reply to the 
letter appearing in your issue of November 1, page 355, 
from Mr. A, C. Yeates. 

It was the object of our letter to place before your 
readers information which we possessed of the results 
of pressure-charging by both the engine-driven blower 
system and the exhaust turbine-driven blower system 
on the same engine, since it had appeared from the 
correspondence that such information would be 
appreciated. Mr. Yeates acknowledges that this 
was the first time that such precise information regard- 
ing the performance of the two methods of pressure- 
charging had been given He then proceeds to compare 
& high-powered variable-speed engine with the results 
obtained by him on a larger engine of entirely different 
ty - The power output of our engine per litre of 
evlinder volume is nearly four times that of the Premier 
engine, and there is thus a more economical use@of 
materials with a correspondingly lower weight and 
cost. A comparison of such different engines is not 
sound, 

In our letter, we also gave fuel consumptions of a 
slower speed stationary engine, both supercharged and 
unsupercharged, and had Mr. Yeates made a comparison 
with this engine his letter would not have been written. 
In the accompanying Fig. 1 curves for this engine 
have been added to the curves illustrating Mr. Yeates’ 
letter, and the specific fuel consumption follows almost 
exactly the curve B of the Premier engine, whereas 
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charged by Biiehi blower is a considerable improvement, 
at all loads. ; 
The complaint that “‘the pistons and cams were 
modified ’’ was answered by the statement in our 
letter that this was done to obtain the best results 
from each type of supercharging. It is necessary with 
both types of supercharging on any engine to adopt 
increased overlap to obtain the benefits of scavenging. 
The claim that there is no difference in fuel consump- 
tion when the blower is switched on for pressure- 
charging cannot be upheld ; Mr. Tookey’s test shows 
an increase in fuel consumption at no load from 34-5 Ib. 
to 47-75 lb. per hour (i.e., 38 per cent.) when driving 
the blower. Considering that on an engine of 650 h.p. 


the blower would absorb at least 30 brake horse-power, | 


it is obvious that when the power of such a blower is 
taken from the engine, there will be an increase in the 
quantity of fuel used. That there is such an increase 
is shown by our tests (see Fig. 1, on page 256, of your 
issue of September 27). 
of your contemporary, The Oil Engine, fuel-consumption 
curves are shown of a Premier engine similar to the 
one in question, both with atmospheric induction and 
with pressure-charging. The curve for the normal 
engine falls below the curve for the pressure-charged 


engine throughout the full range of load, as shown in | 


Fig. 2, herewith, and it is obvious that at whatever 


point the blower is switched on there will be an! 


increase in fuel consumption. 
In the August, 1940, issue of The Oil Engine, parti- 
culars are given of Mirrlees engines supercharged by 


the consumption curve for the same engine super- | Biichi blower. The six-cylinder engine of this type ' employed. 
} 


In the January, 1938, issue | 


gives 660 brake horse-power, normal output, and is 
supercharged to 990 brake horse-power. The consump 
tion curve for this engine has been added to Fig. 2, 
herewith, and from this it will be seen that the turbo- 
charged engine has a lower fuel consumption throughout 
the range of loads. 

We see no reason to modify the views expressed in 
our previous letter that (1) with turbo-charging there 
is an improvement in fuel consumption throughout 
the full range of loads ; (2) with motor-driven charging 
there is an increase in consumption at any load when 
the blower is in operation ; (3) the increase in power 
with turbo-charging exceeds the increase with engine- 
| driven blower-charging but, (4) the cost of the equip- 
| ment for blower charging is much less than for turbo- 
charging. 

No reflection on the Premier engine is intended by 
the above remarks which will, however, correct the 
impression given by Mr. Yeates’ letter. 

Yours faithfully, 
MIRRLEES, BICKERTON AND Day, LiMiTED, 
P. JACKSON, 
Hazel Grove, Chief Engineer. 
Near Stockport. 
November 13, 1940. 
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| Sovcrm WaLes SHEET TRADE.—The weekly report 
lof the Incorporated Swansea Exchange states that 
| galvanised and other steel sheets continue in strong 
demand and the works producing them are busily 
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THE LATE MR. E. W. MONKHOUSE, 
M.V.O., M.A. 


WE regret to record the death of Mr. E. W. Monk- 


house, M.V.O., which occurred at Bromley, Kent, on | living index figure was 92 per cent. above the level of 


Thursday, November 21, at the age of seventy-five. 


Edward Wyndham Monkhouse was born on Novem. | The rise of three points between October 1 and Novem- 
1865, and was educated at Wellington and | ber 1 is equal to rather more than 1} per cent. For/ ¢.B 8,, who was secretary of the General Federation of 


ber 7, 
Trinity College, Cambridge, obtaining the B.A. in 
engineering in 1887. He subsequently entered the 
works of Messrs. F. B. Shuttleworth, at Erith, as an 
improver and was then for a time engaged with the 
Maxim-Nordenfeldt Gun Company. In 1890, he joined 
the firm of Nicholson and Jennings and for a few months 
had charge of all their outside contracts. Towards 
the end of that year, however, he went to Jamaica, 
where he erected and took charge of the plant for light- 
ing and transmitting power at the exhibition. On 
returning to this country, in June, 1891, he joined the 
Westminster Electric Supply Corporation as second 


engineer at their Eccleston-place station. On the} 


completion of this station he became mains engineer, 
and during his two years tenure of that office superin- 
tended the change-over from the two-wire to the three- 
wire system in the Mayfair district. In March, 1894, 
he was appointed resident electrical engineer to the 
Corporation of Edinburgh, where he superintended the 
erection of 1,800 h.p. of plant in the station and the 
laying of the high- and low-tension mains. 

In 1896, he left the Corporation’s service to enter 
into partnership with Mr. H. R. J. Burstall. In the 
early days of electricity the firm acted as advisers for 
electric lighting and heating work to the Metropolitan 
Asylums Board and also advised the corporations of 
Worthing, Maidenhead and Croydon on their electricity 
supply and traction schemes. In more recent years 
they have been responsible for carrying out heating and 
other engineering work for a number of large buildings, 
including the Botley Park Institution, Chertsey. They 
were also consulted by Sir Basil Mott on the choice of 
the system to be used for ventilating the Mersey Tunnel. 
This involved the construction of six large ventilating 
stations, three on each side of the river, in which a total 
of thirty fans were installed for withdrawing the used 
air from the roof and for delivering fresh air through 
ducts formed under the roadway. It has proved 
completely successful. 

Some years ago the firm were appointed consulting 
engineers for the King’s private residences at Balmoral 
and Sandringham, and were responsible for a great 
deal of work at both these places. Mr. Monkhouse 
was elected an associate member of the Institution of 
Civil Engineers in 1896 and was transferred to the 
class of member in 1899. He was appointed auditor in 
1928 and was still holding that office at the time of 
his death. He was also an active member of the 
Benevolent Fund and chairman of the Yarrow House 
Committee. He was elected a member of the Institu- 
tion of Mechanical Engineers in 1897 and was also a 
member of the Institution of Structural Engineers. 
His connection with the Institution of Electrical 
Engineers began in 1915 when he was elected a member. 
He was also a member of the Association of Consulting 
Engineers. He was appointed a Member of the Royal 
Victorian Order in 1936. 








THE LATE MR. C. V. BENNETT. | Parliament for East Woolwich. He has had a life-long 


WE also regret to record the death of Mr. C. V. 
Bennett, which occurred at Rochester on Tuesday, 
November 19, at the early age of fifty-three. 

Charies Valon Bennett was born at Walton-on- 
Thames on March 7, 1887, and was educated at the 
Cathedral Grammar School, Wells, at Eastward Ho 
College, and at the Kent Coast College, Herne Bay. 
At the age of seventeen he joined the Herne Bay Gas 
and Coke Company as a pupil, and during the term of 
his articles passed the City and Guilds of London 
Institute examination in gas manufacture. In 1907, 
he was appointed assistant engineer to the company 
and three years later obtained a similar appointment 
with the Dartford (now the South Suburban) Gas 
Company. In 1913, he became engineer, general 
manager and secretary of the Rochester, Chatham and 
Gillingham Gas Company, a position he was still holding 
at the time of his death. 

During the period of his last appointment he was 
responsible for the reconstruction of one entire gas- 
works, including the coal and coke-handling plant, the 
steam and electrical generating equipment, and a gas 
holder with a capacity of 1,500,000 cub. ft. This 
re-modelling of the works enabled its capacity to be 
increased to 500,000,000 cub. ft. per annum. 

Mr. Bennett was elected a member of the Institution 
of Mechanical Engineers and was also for many years a 
member of the Institution of Gas Engineers, of which 
he acted as president in 1934-35. He was a member 


both of the Institution of Chemical Engineers and of 








ENGINEERING. 
| LABOUR NOTES. 


Tue Ministry of Labour and National Service 
announced last week that at November 1 the cost-of- 





| July, 1914, compared with 89 per cent. for October 1. 


| food alone the index figure on November 1 was 72, 
compared with 69 on October 1, and this rise of three 
points is a little less than 2 per cent. above the October 
| figure. The rise in the index figure for food alone 
was due to increases in the prices of eggs and a slight 
increase, on average, in the prices of potatoes. On items 
| other than food the principal change was an increase 
| averaging 3 per cent. in the prices of clothing. In 
| September of last year, when war began, the cost-of- 

living index figure was 55 and the increase of 37 points 
| to November | is almost equal to 24 per cent. 








Under a decision of the National Joint Council for 
the industry, the wages of workers in the building 
trades are to be increased by a half-penny an hour 
from December 1. This anticipates the advance which 
will be due in February, when the next four-monthly 
review of the cost of living takes place, and it will be 
merged in that increase. When the last review took 
place in September the average of the index figures 
for the previous twelve months was 7744; had the 
figure been 78, it would have meant a half-penny an 
hour increase on October 1. If the average had been 
taken a month later it would have been 79}4, with the 
tendency continuing upwards. 





The executive committees of the three railwaymen’s 
trade unions—the National Union of Railwaymen, 
the Associated Society of Locomotive Engineers and 
Firemen, and the Railway Clerks’ Association—met in 
London last week to consider together the making of a 
claim for increased wages. Final decisions were not 
taken, and another meeting is to be held. 





Representatives of the Shipbuilding Employers 
Federation and representatives of the Confederation of 
Shipbuilding and Engineering Unions resumed, at a 
meeting in Carlisle the conference on the application 
of the unions for an increase of 10s. a week in plain 
time rates and a corresponding increase in piece rates. 
Mr. H. Main, president of the Federation, said that 
the employers, after very careful consideration, had 
reached the conclusion that there had been no change 
in circumstances since the granting of the 5s. war 
bonus in February last which would justify, or should 
necessitate, any further increase in wages at the present 
time. Mr. J. W. Stephenson, speaking for the Con- 
federation, said that the unions were disappointed by 
the reply. Their representatives, he added, would 
report the position to the meeting of the executives of 
the various unions. 





Mr. George Hicks has been appointed Parliamentary 
Secretary to the Ministry of Works and Buildings, and 
will be spokesman for Lord Reith’s Department in the 
House of Commons. In 1921, he became general 











the [lluminating Engineering Society. 


secretary of the Amalgamated Union of Building Trade 
Workers, and since 1931 he has been Labour Member of 


association with the building industry, both as crafts- 
man and trade-union organiser. He has been released 
from his duties as general secretary of the Amalgamated 
Union of Building Trades Workers to undertake the 
duties of his new appointment. 





The writer of an editorial note in the November 
issue of Man and Metal, the journal of the Iron and 
Steel Trades Confederation, expresses the opinion that 
“in spite of its short duration this year,” the business 
dealt with, and the character of the issues discussed, 
at the Trades Union Congress were “ a clear indication 
of the growing power and influence of the trade union 
movement in this crisis of our country’s history.”” The 
importance of the part it has to play was emphasised,” 
he says, “ by the discussion on the question of working 
during air-raid warnings. Here were the delegates— 
the key troops in the most important front of the war, 
the munition front—discussing ways and means of 
strengthening the line that at all costs must be held 
if freedom is to survive in Europe. This is not rhetoric, 
but a hard and grim reality. If production is not 
maintained, if plant, shells and guns are not forth- 
coming in ever-increasing quantities, all the magni- 
ficent courage and audacity of our Air Force, the 
untiring and dangerous service of our Navy and 
merchant seamen, the behaviour of our people and our 
A.R.P. services in the bombed areas—which is the 
wonder of the whole world—will count for nothing in 
the final reckoning. Their deeds and sacrifice will 
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pages of history. It was the knowledge of this tremen- 

dous responsibility that must be shouldered by the 
organised workers, and the unqualified acceptance of 
it, that gave this year’s Congress its historic 
significance.” 


The death is announced of Mr. W. A. Appleton, 


Trade Unions from 1907 to 1938. Previously, Mr. 
Appleton had been secretary of the Lace Makers’ 
Union from 1896 to 1907. During his term of office, 
the General Federation prospered financially, although 
the number of its important affiliated societies declined. 
The unions which compose it make contributions to its 
funds, based upon the numbers of their members, and 
when stoppages of work due to disputes occur, they 
receive from it payments in respect of the workers 
involved according to the scale which they have 
adopted. Mr. Appleton was occasionally a rather 
severe critic of the policy of the main trade union 
movement—especially of its political activities. He 
was SO years of age. 


In the course of a written reply to questions in the 
House of Commons last week on the subject of training 
for the munition programme, Mr. Bevin, the Minister 
of Labour and National Service, said :—‘‘It has 
always been recognised that by far the greater part 
of training must be done by employers themselves. 
This has been made clear on many occasions to the 
engineering industry, and I have received the full 
support of the Engineering Employers’ Federation. 
There has, on the whole, been a very gratifying response, 
but much more has got to be done in order to produce 
the trained labour required for the programme at 
which the Government are aiming. In general I prefer 
to rely on the willing co-operation of employers in this 
matter, but the Government will not hesitate to use 
compulsory methods if in any particular case this 
should prove to be necessary.” 





“T have, within the last week,” the Minister con- 
tinued, ‘ initiated a new scheme for training which has 
been drawn up in agreement with the Engineering 
Employers’ Federation and the Amalgamated Engineer- 
ing Union. This provides for the training of men and 
women, in the main newly recruited to the engineering 
industry, by employers who, in addition to undertaking 
training for their own purposes, are also prepared to 
train on production, in excess of their own needs, for 
transfer to employment elsewhere for the national use. 
I hope, with the co-operation of employers and workers, 
to develop on a large scale this new scheme, which will 
be called ‘ auxiliary training.’ ” 





Emphasising the need for the employment and 
training of women, Mr. Bevin said :—‘* The demands 
of the armed Forces for men are already becoming so 
great that it is manifest that women must be employed 
in all forms of production in ever-increasing numbers. 
Apart from the Government training centres, the 
training facilities are now open to women as well as 
to men, and I am quite prepared to arrange for the 
admission of women to Government training centres 
also when, as must happen in the near future, trained 
women are required for many occupations in the 
enlarged munition programme. I am taking steps 
immediately to bring to the notice of all engineering 
employers the need for considering at once the intro- 
duction of women into their factories in much larger 
numbers than hitherto, and for the employment of 
women in all occupations where they can, after a course 
of training, replace men without loss of efficiency.” 





According to Mr. Richard Coppock, general secretary 
of the National Federation of Building Trades Opera- 
tives, who recently returned to that office after serving 
as a Labour Supply chief at the Ministry of Labour, 
the workers must retain in all circumstances their 
unrestricted right of wage negotiations without Govern- 
ment interference. The wages position in industry 
to-day is, he says, one that has developed from negotia- 
tions between highly organised employers’ associations 
and the trade unions. It has reached its present 
comparatively advanced stage as a result of years of 
forbearance and patience on the part of the workers. 
The trade unions must insist, Mr. Coppock declares, 
on the maintenance of their rights—hard won in so 
many cases, 








ROYAL AERONAUTICAL SOCIETY.—The next associate- 
fellowship examination of the Royal Aeronautical 
Society will be held at its offices, 4, Hamilton-place, 
London, W.1, on the mornings of December 10, 11, and 
12. The Library will be closed on those days. We 
understand that full particulars will be sent to each 
candidate. 





stand only as a glorious but futile endeavour in the 





438 


ANCIENT HARBOURS OF THE 
MEDITERRANEAN.* 


By Sm Leorotp H. Savire, K.C.B. 


(Concluded from page 419.) 


ITaLy,”’ wrote Mr. H. Stuart Jones, “is not fur- 
nished by nature with many good harbours, The 
estuaries of ber greater rivers—-the Po and the Tiber 
are subject to rapid accumulation of alluvial deposit, 
and some of her natural roadsteads, such as Antium, 
are rendered unfit for remunerative harbour-works by 
reason of their shifting sands. . The Romans were 
therefore obliged to face technical problems of no small 
difficulty when their growing commerce demanded 
effectual shelter in the ports of Italy.” In dealing 
with those technical problems, the Romans introduced 
many new methods, among which the most outstanding 
were the use of the arch, the cofferdam, hydraulic 
cement (pozzuolana) and the driving of piles in deep 
The discovery of pozzuolana in the Third 
brought about a radical change in building 
and civil engineering structures. The Egyptians, as | 
have shown, used the cyclopic dry-stone structure ; the 
Greeks used large ashlar masonry held together by iron 
dowels and lead ; the Romans used their famous, almost 
everlasting, concrete made of pozzuolana, lime, and 
stone ; and it was pozzuolana that rendered possible the 
erection of those gigantic vaulted structures found all 


water. 
Century B.c. 
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over the Empire. 
foundations ; the great importance of pile-driving was 


that it enabled the engineer to make cofferdams for | 


pier building. 

Vitruvius, in his treatise on architecture and civil 
engineering, De Architectura, written at the beginning 
of the First Century a.p., has a short chapter on 
harbour engineering. In it he explains the technique of 
building breakwaters by means of cofferdams (arce). 
His remarks on the construction of breakwaters are 
of considerable interest. Four different methods are 
described. In the first case, where a masonry dam had 
to be made in the sea, he advised a cofferdam made of 
oak piles bound firmly together with chains. 
this was finished the bottom was to be levelled and 
cleared, and a platform of beatns laid upon it. The 
whole space above this was to be filled with stones 
embedded in a mortar composed of two parts of hydrau- 
lic cement to one of lime. Next he discusses what should 
be done in places where hydraulic cement 1s unobtain 
able. In this case, a double cofferdam should be built 
and the spaces between the walls of each cofferdam 
filled with clay in wicker baskets, tightly rammed down 
to make them watertight. The interior was then to 
be pumped dry by means of water-screws and water- 
wheels, and, if the bottom were hard ground, a concrete 
wall composed of stone, lime, and sand was to be built 


upon ic, the lower portion being made wider than the | 


upper. If, however (and thi« is his third method), 
the ground at the bottom wus soft, the foundation 
had to be prepared by putting down a layer of piles of 
charred alder and olive-wood filled in with charcoal. 
On this the outsides of the walls were built of squared 


stone, with the longest possible joints, so that the middle | 


stones might be well tied together by the bedding. 
The middle was filled with rubble or masonry work. 
In a very difficult passage, he describes a fourth method, 
to be employed when it was not possible to use coffer 
dams owing to the violence of the sea. A mound was 
built out as far as possible, at the end of which small 
walls, springing from just below the water, were built 





* Presidential address to the Institution of Civil 


Engineers, delivered in London on Tuesday, November 5, 
Abridged 


1940. 


Piles were used in bridge work and | 


When | 











NG. 


ENGINEERI 


he 


up to the level of the top, forming an empty space | 
between themselves and the slopes of the mound. | 
This space was filled with sand, and formed what he | 
called a margin. On this margin a large pillar of 
masonry was built and was left for two months to dry ; 
ifter that period the walls were cut away, and when the 
sand was scoured by the action of the waves the pillar fell 
into the sea as a solid monolith. 

The Roman ideal plan of a harbour is clearly expressed 
by Virgil in the first book of the “ Aneid ”’ : 


| ** Est in secessu longo locus ; insula portum 
Eficit objectu laterum ; quibus omnis ab alto 
Frangitur e" 


(“ There is a deep bay in a roadstead ; an island forms 
it into a harbour by the shelter of its sides, which 
break every wave from the open sea.”) This, trans- 
lated into an artificial harbour, presents us with the 
two incurving breakwaters of the Greeks, but with the 
Roman addition of a short protecting mole or island 
breakwater in front of the entrance, a type found in the 
important harbours of Antium, the Claudian harbour at 
Ostia, Centum Celle, etc. There were, however, excep- 
tions to this rule. At Puteoli, on the bay of Naples, 
one mole originally protected the harbour. It was of a 
peculiar type introduced by the Romans, consisting of 
an arcade of fourteen arches resting on fifteen piers, 
each about 50 ft. square. The foundations of the piers 
were built of pozzuolana concrete, as laid down by 
Vitruvius, the upper portions being filled with fragments | 
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| it until the mole reached the surface. 
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the centre of the port works of the river harbour. 
This harbour had two basins. The outer was formed 
by two artificial moles, each 1,900 ft. long and 180 ft. 
wide. Both moles ran out almost at right angles 
from the shore for nearly half their length, and then 
curved inwards, leaving a space of 1,100 ft. between 
their extremities. Immediately in the centre, and 
between the extremities, was an isolated mole, 780 ft. 
long by 400 ft. wide, leaving an entrance of 160 ft. 
on either side. To form this mole the ship which had 
conveyed a huge obelisk from Alexandria to Rome for 
Caligula’s Circus was filled with concrete and sunk. 
Great concrete masses were then piled on the top of 
A lighthouse 
after the model of the famous Pharos of Alexandria 
was built on this island mole. The circular part of the 
main northern breakwater was constructed upon arches 
in the hope that the current would prevent accumu- 
lations of sand. The southern breakwater was solid 
throughout, to prevent the entrance of drifting silt 
and sand from the mouth of the Tiber. The depth of 
water in the basin is unknown, but Sir John Rennie 
estimated that it would range from 15 ft. to 20 ft. at 
low water. The area was about 130 acres. At the 
upper end of this main basin was a smaller one 1,200 ft. 
long and 520 ft. wide, covering an area of about 7 acres. 
It was separated from the main basin by an island 
mole similar to that in the main entrance. A very 
large portion of the harbour was dug from the mainland, 
and it is said that this involved the excavation of 
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of tufa and brick. In addition to the mole there are 
also remains of a number of basins protected from the 
sea by a double row of piers; those in the outer row 
were rectangular and probably carried arches, while 
the inner piers are trapezo‘dal in section. 

The sand problem caused the Romans considerable 
trouble. Although some form of dredging is said to 
have been practised by the ancients in maintaining and 
deepening their irrigation channels, no record exists 
that it was ever developed sufficiently to enable them 
to use it to deal with silting in river channels and 
harbours. The arcade form of breakwater was an 
attempt to use the tidal current to scour harbours, 
but usually failed in its purpose. The problem 
|remained, and silting drove the Romans from the 
harbour at Antium, and from the Tiber, and turned 
the magnificent harbour at Ostia into a failure. Speak- 
ing of the problem at the mouth of the Tiber, Sir John 
Rennie wrote, ** From the foundation of Ostia in 634 B.c. | 
to the end of the Commonwealth in 82 B.c. the line of 
shore had advanced about 1,100 yards in 552 years ; 
again, from the Commonwealth to the end of the Empire | 
in a.D. 364, a period of 446 years, it had advanced 
also about 1,100 yards, and from the Empire to the 
present time, being a period of about 1,400 years, 
it has advanced 2,550 yards, making a total distance of 
about 3 miles 600 yards in 2,480 years ; and a projecting 
| delta is formed at the mouth of the Tiber.’’* 

Many efforts were made to keep the Tiber open below | 
Rome by revetting the banks and controlling the channel | 
to induce scour, but all in vain. Cesar realised the | 
urgency of the problem and proposed to build a new | 
port, but he was prevented from doing so by the 
objections of his engineers. In a.D. 43, Claudius 
| overruled these objections and gave orders to proceed 
with the work (Fig. 7). A spot was chosen on the sea 

a short distance north of the river-mouth, and the | 
place was called Ostia, after the town which had been | 
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80 million cub. ft. of earth. Trajan (a.p. 92-117) 
added an inner basin, with an area of about 70 acres. 

The Roman engineers were right when they advised 
against building this harbour. The forces of nature 
were against it from the beginning, and to-day the 
remains of the great port of Ostia lie buried in sand a 
mile from the shore. The tendency must have become 
obvious even in the reign of Trajan, for he took measures 
to provide a new harbour a little higher up the coast. 
The result was the harbour which, under its modern 
name of Civita Vec:hia, is now the principal port of 
Rome. Centum Celle (Fig. 6, on this page), as it 
was then called, was planned and built on precisely 
the same principles as those employed at Ostia, except 
that in it the island mole overlapped the ends of the 
main breakwater, instead of lying between them. 
The harbour, as its name implies, was provided with 
one hundred covered celle, or docks for warships. 

Pliny the Younger visited the new port while con- 
struction was going on, and wrote, in a letter to his 
friend Cornelianus :—** The construction of this island 
is a work of art that is well worth seeing. Enormous 
blocks of stone are brought in great barges and tipped, 
one on top of the other, into the water. Their immense 
weight and mass keep them steady and gradually they 
heap up and form an embankment . Piers will 
afterwards be built on the rocks and in the course of 
time the impression will be that of a natural island 
rising from the waters.”’ 

The Roman Empire was followed by a period of more 
than 1,000 years of quiescence, or even retrograde action, 
in harbour engineering. We have to wait till the 
great engineering revival that began about the middle 
of the Eighteenth Century before we find such ambitious 
schemes again attempted. 





* “The Harbour of Ostia,” by Sir John Rennie. 


Proc. Inst. C.E., vol. iv (1845). 
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PLANNING THE POST-WAR 
WORLD.* 


By J. R. Brarp, M.Sc. 
(Concluded from page 416.) 
THE present arrangement, under which the energy 
sold by the Board to most of the larger supply autho- 


rities is charged on the basis of what it would have 
cost them to generate their own requirements had the 


through the provision of the additional points of 
supply. 

Apart from monetary saving, which amounts to 
some 9,000,000/. per annum, national planning of 
generation has benefited the ultimate consumer by the 
resulting increased availability of supply. This has 
also benefited the nation in its war effort, to which 
must be added the lessened danger from air attack 
owing to the elimination of the dependence of industrial 
plants on individual power stations. It should, 
however, be realised by everyone, including certain 
Government Departments, that co-ordination of 





Board not been in existence, is increasingly unsound. 


It involves estimates, on highly hypothetical grounds, | 


of load forecasts, technical developments and cost, 


which would be difficult enough if related to recent | and has not removed the vital necessity for planning | 


actual experience, but become almost fantastic as the 
years pass on. It is a tribute to the staffs of these 
undertakings and of the Board that, so far, these 
negotiations, involving very large sums of money, 
have been found capable of a mutually satisfactory 
solution; but all parties realise that sooner or later 
some modified arrangement must be substituted. The 
present arrangement is, in effect, a cumbersome proce- 
dure for settling the minimum reduction in the Grid 
tariffs necessary for the supply to large undertakings. 
One logical modification of it which has been suggested 
would take the form of fixed permanent discounts, on 
the standard Grid tariffs, of an amount such that if the 
tariffs (with discounts) were applied to the last few 
years on which agreements on the charges had been 
reached the charges would have been the same in total. 
This would not only provide a direct and simple basis 
of charge but would also have the advantage of enabling 
the larger undertakings to share in the general econo- 
mies produced by the Board’s operations when the time 
arrives for existing Grid tariffs to be reviewed. 

Now that the Board is fully established and has | 
all the necessary facilities and data for planning its 
own growth, it appears unnecessarily cumbersome to 
retain the procedure under which all extensions have 
to be the subject of formal schemes prepared by the 
Commissioners, published by the Board and adopted by 
them after due opportunity for representations. It 
should be sufficient for most extensions to the Grid to 
be carried out under such formal approval by the 
Commissioners as is normally given to the extensions of 
authorised undertakers. 

An understandable grievance is felt by many of the 
larger undertakings because they do much to assist the 
Board’s operations but receive no share in the savings 
these effect. It results from the Board’s statutory obliga- 
tion to base its charges on defined methods of charge, 
which are generally applicable to certain classes of 
undertaking. This automatically makes it impossible | 
to divide the savings evenly over all undertakings and, 
in consequence, some undertakings make very appreci- 
able savings from taking the Board’s supply, while 
others make quite small savings or none at all. The 
Board has, very properly, interpreted its primary duty 
as being to make cheap electricity as widely available 
as possible and to extend the Grid to link up with all 
undertakings throughout the country. This has now 


| 
| 


| of the type of current has long been settled in favour 


generation cannot substantially increase the total 
amount of power available throughout the country, 


generating-plant extensions in sufficient time to deal | 
with the increased demand. 

When we turn to the distribution side of the industry 
we see a different picture. No substantial measure of 
national, or even regional, planning has been introduced, 
and it is here that our most intensive post-war effort 
will be required. Appreciation that such a problem 
exists was shown by the appointment of the McGowan 
Committee in 1935; but even the relatively mild pro- 
posals which they made were not implemented by the 
Government, largely because of the threat of consider- 
able opposition from certain sections of the industry. 
The ultimate consumer is only interested in being 
able to purchase his electricity in the form he requires, 
wherever it wants it, at the cheapest possible price 
and on a fair and simple basis. All four of these 
requirements can be met more efficiently than at present 
by some degree of national planning, but this must be 
combined with regional planning, as it is impracticable 
to contemplate the present 9 million consumers—and 
the pr spective 12 million—being directly dealt with 
other than through regional bodies in close touch with 
local conditions. The national planning side should 
be the work of the Electricity Commissioners, who must 
co-ordinate and guide the broad basis of the regional 
planning. Such planning by the Commissioners is 
essential if they are to carry out adequately those main 
duties which have been suggested earlier, and I would 
urge that they should devote to it an even greater 
proportion of their energies than they have done 
hitherto without being discouraged or deterred by 
difficulties experienced in the past. The need for 
planning distribution is widely accepted by the industry, 
although differences of opinion exist as to the actual 


thought desirable for those undertakings whose present 
voltage is above the standard and who therefore 
stand to gain less. For them the proportion met from 
the levy might be greater. Standardisation should 
preferably be compulsory, but an alternative would be 
to make the contribution from the levy progressively 
less the longer standardisation was delayed. 

Few would question that a supply of electricity has 
become a necessity of modern life; but large sections 
of the population in rural areas and in the older industrial 
areas are still unable to obtain a supply, though great 
progress has undoubtedly been made. The difficulty 
arises from the length of the educational period which is 
| necessary before the demand in such areas can reach a 
scale that provides a remunerative return on the capital 
which has to be invested. But, being a monopolistic 
service, a public duty devolves on the supply authorities 
to adopt a sufficiently advanced policy to make their 





| supply available everywhere, even if by so doing there 


is, temporarily, the equivalent of some subsidising of 
the smaller and outlying consumers by the larger and 
more fortunately situated ones. Many supply autho- 
rities have accepted this public duty willingly, but if 
the whole population is to receive adequate service, 
some modification is required in the existing obligation 
upon supply authorities to connect consumers. Possibly 
some limitation might be placed on tariff reductions 
in developed areas, unless it could be shown that the 
policy of the supply authority was based on providing 
general availability at an early date. This, however, 
might prove difficult to work, A more direct method 
would be to make general availability compulsory 
within a limited period, and this could be made to 
provide further useful construction work during the 
difficult period to be anticipated after the war. Any 
supply authority unwilling or incapable of meeting 
this requirement might then be automatically trans- 
ferred to a larger adjacent authority which would be 
under obligation to arrange such absorption on equitable 
terms approved by the Electricity Commissioners. 
This would encourage the development of supply areas 
which each had a fair proportion of undeveloped 
demand. It is only by the formation of such extensive 
and financially stable supply areas that the policy 
of general availability in the public interest can fairly 
be enforced. 

In considering the question of price we are faced 
immediately by several of the most disputed problems, 
the settlement of which has proved very difficult to 





steps to be taken. The time to make a renewed 
attempt to arrive at a final and equitable solution in | 
advance of, rather than behind, the inevitable pressure | 
of public opinion is now, so that a beginning can be | 
made with the resulting construction work immediately 
after the war. 

The enormous growth of portable appliances and the 
ubiquitous wireless set have given the type of current 
and voltage of supply national importance, as has also 
the increased mobility of the population as the country 
has become more highly industrialised. The question 


of alternating current. In 1937-38, the number of 
consumers thus supplied was 8-24 millions, whereas 





been done and a stage is being reached at which the 
total saving effected will be more than that which it | 
has been necessary to pass on to the smaller undertakings 
in order to make possible the Board’s policy of general | 
availability. When this stage arrives, the larger under- | 
takings have, undoubtedly, a first claim on part of any 
surplus, in recognition of the assistance which they have 
given hitherto, without direct financial benefit to them- 
selves, towards the reduction of electricity costs in the 
country as a whole. The suggestions already referred 
to would seem to provide a method of giving effect 
to this justifiable claim. Even though any actual 
benefits might still lie somewhat in the future, the mere 
fact of ensuring that they would eventually mature 
would do much to meet the grievance of the larger 
undertakings; and to justify early action in defining 
the method under which the right to them would be 
secured in advance. 

The original limitation of the Board’s obligations to 
the provision of one point of supply to each supply 
authority was intended to prevent supply authorities 
from using the Grid system to take the place of their own 
transmission and distribution systems without cost 
to themselves. On the other hand, it is uneconomic 
for them to have to incur the expense of transmission 
if it could be done more cheaply by making use of the 
Grid. The Board has, voluntarily, made arrangements 
in several instances for such use, but it would clearly 
conduce to maximum overall economy if the Board 
were put under an obligation to sub-divide the supply 
without extra cost and to give it at as many points 
as a supply authority might require, provided that the 
Board were entitled to charge to the supply authority 
all additional capital and operating costs incurred 
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the number supplied with direct-current was only 
1-12 millions. It is obviously desirable that the 
complete elimination of direct-current should be 
achieved as qui¢kly as possible. Generally, it would 
not seem unreasonable for alternating current to be 
made compulsory for domestic consumers after a 
strictly limited interval. Almost equally important 
to the consumer is the question of standardised voltage. 
The standard is now agreed as 230 volts, and in 1937-38 
the total number of consumers supplied at this voltage 
was just over one half. Some two years ago, the 
Electricity Commissioners decided to take some action 
on voltage standardisation, but owing to various reasons 
their plans were shelved. They should be taken down 
from the shelf in sufficient time for the expenditure 
which would result to be usefully made in the disturbed 
period which must inevitably accompany the transition 
of industry to peace conditions. Voltage standardisa- 
tion would then parallel the rule which the Grid fulfilled 
during the world economic crisis. If it is to do so, it 
must be planned before the transition period arrives. 
We must not let ourselves be deterred by the magnitude 
of the expenditure involved. It is quite comparable 
with that of frequency standardisation and of even more 
direct importance to the public. Arguments against 
standardisation would have more weight if the industry 
had ceased to expand, but we all have faith in its 
growth, and further delay can only increase the cost 
owing to the continuous growth of non-standard systems. 

How is such standardisation to be financed? The 
simple and direct method of a levy by the Commis- 
sioners on the whole industry was adopted for frequency 
standardisation, but it is arguable that the direct gain 
to the individual undertaking is greater with voltage 
standardisation. It may therefore be felt that only a 
portion of the cost should be met by a general levy, 
the remainder being met by the undertaking carrying 
out the standardisation. An exception might be 








effect. These are all associated with the advantages 
the consumer is likely to gain from large areas of supply, 
and the form of ownership of the supply undertakings 
in such areas. For the consideration of these problems 
it is desirable to place on record certain fundamental 
distribution data. The proportion of the total cost 
per unit to consumers attributable to distribution 
tended to increase until the recent rise in the price of 
fuel. Distribution also accounts for the larger share 
of the total costs, and has shown only a slight tendency 
to decrease ; hence the importance which attaches to 
any efforts to achieve economies in distribution costs. 
Only to a limited extent can much economy be looked 
for from technical developments ; it must be sought in 
“ rationalisation.” It would seem a reasonable deduc- 
tion from the figures available that, with equally efficient 
operation, a supply authority selling less than 20 million 
units per annum for lighting, heating and cooking 
cannot achieve the same economy as the larger under- 
takings. The argument for grouping into larger areas, 
based on increased efficiency and the resulting lower 
cost of electricity to the consumer, is not the only one. 
There are less tangible advantages to both existing 
and future consumers. The larger undertaking is 
better able to organise sales and to provide facilities 
for consumers’ service. It is also in a bevter position 
to raise capital, to adopt long-period plans for increasing 
the availability of supply, and to carry its proper 
proportion of temporarily unremunerative consumers. 

These general considerations lead to the conclusion 
that a broad policy of consolidation should be initiated 
by grouping, under some form of regional management, 
each supply authority having an output less than that 
indicated above. Such consolidation would result in 
a decrease in the number of supply authorities from 
over 600 to under 100. The supply authorities which 
would be thus grouped account for 30 per cent. of the 
total units solid. ‘The resulting expansion of activities 
would enable the desired economies to be effected 
without adverse effect on the technical staffs of the 
smaller concerns and would, in fact, give wider scope 
for the utilisation of proved ability. One major 
difficulty in such grouping in the past has arisen 
because electricity supply areas have always been based 
on local-government boundaries. This came about 
because the undertakings have been either municipally 
owned or made subject to eventual purchase by the 
local authority. This may have seemed the right 
policy in the early years but the expansion of electricity 
supply has long rendered it out of date. In fact, the 
boundaries of the local government areas have them- 
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selves become out of date for many purposes, and it 


seems probable that one of the most important 
replanning schemes which will have to be put in hand 
after the war will be the reorganisation and consolida 
tion of local government. Hitherto it has been 
prevented by local jealousies and the unwillingness of 
Parliament to interfere in municipal affairs. 

All proposals for grouping inevitably raise the thorny 
question of the three possible types of ownership, #.e., 
municipal, company or some ad hoc public body 
tather than attempt to force a rigid universally applied 
solution, would it not be best to recognise that each type 
of ownership has its advantages and disadvantages 
and that local conditions in one area may favour one 
type and in another dissimilar area another type ? This 
particularly applies to the relative ease with which 
grouping can be arranged with the minimum disturb- 
ance to the existing organisations and the minimum 
interference with existing rights. It is not yet possible, 
in my view, to reach the conclusion that any one type 
has proved to be ideal, and therefore it would be advan- 
tageous to experiment with the different types under 
new conditions and to test, by statistical comparison 
over a period of years, the relative efficiencies of the 
three possible solutions in reducing costs and in giving 
progressive service to the public. 

Before approaching the question of the transfer of 
any actual supply undertaking, it would be necessary 
to ensure that its consumers would net be adversely 
affected. If its transfer were to be to a company 
it would also have to be made clear that this company 
would be under adequate public control and not 
hampered in its development by uncertainty as to its 
period of tenure and other rights. It is therefore very 
desirable that any public consideration of grouping 
should be preceded by an authoritative announcement 


that it will be dependent on certain basic principles | 
more | 


forming an integral part of the plan. The 
important of these would seem to be : 

(1) A clear statement that no rigid form of grouping 
is contemplated and that the only sine qua non is that 
economy will result and that the required unified 
management will be effectively established, with proper 
safeguards for the consumer and an incentive to a 
progressive policy. 

(2) An undertaking that all company-owned con 
cerns which are retained will be granted an extended 
tenure for a long period only terminable by a notice 
sufficiently long to avoid restriction of development ; 
be subject to purchase at the end of such period by 
some form of public authority formed to deal with 
electricity supply ; be purchasable on the basis of actual 
expenditure properly depreciated ; and be subject to 
in approved sliding scale of dividend and to some con- 
trol of new capital. 

(3) A guarantee to the of the 
undertakings that any grouping scheme will provide 
that no increases will take place in the tariffs, except 
such as may be approved by the Electricity Commis 
sioners to cover increases in fuel or other basic costs. 

With such safeguards it would not be unreasonable 
for the Commissioners to be given power to compel 
grouping. This would where it involved 
the transfer of «a small municipal undertaking to a 
company, since the economy which would result to the 

mall undertaking by grouping would be greater than 
ny possible difference which might be held to exist 
hetween the efficiency of public ownership and private 
ownership under public The whole policy 
should based primarily on the benefit of the 
consumer than any doctrinaire ideas not 
clirect ly with this over-riding object. 
Although compulsory powers of grouping essential 
the carrying out of the 
compulsion might heid 
which voluntary grouping could 
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which brings out the importance of limiting the peak 
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whereas the present emphasis is on limiting the peak 
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the spectacular increase mestic loads, which 
tending to make the load control the peak 
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special taritis for restricted-period supplies. Finally, 
such general electrical legislation should be combined 
with a consolidating Act to replace the vast number of 
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AERONAUTICS. 


525,414. Manufacture of Laminated Airscrew Blades. 
The De Havilland Aircraft Company, Limited, of Hatfield, 
and E. P. King, of Mill Hill. (8 Figs.) February 20, 
1939.—The blade construction is of the “ stressed skin ” 
kind, and the blades are shaped mainly by a moulding 
process. A pack of boards consisting of six long boards 1, 
six medium-length boards 2, and six short boards 3, 
are interleaved with the corresponding pack for another 
blade, so that a rectangular block is formed. The boards 
are of wood impregnated with unset phenol-formaldehyde 
resin. Along the contacting surfaces of the interleaved 
boards where adhesion is to be avoided, metal foil is 
placed. The whole pack is now placed in a press and 
heated, and pressed up to a point which causes complete 
adhesion between all the boards in contact, and also 
causes the resin to be partially set and homogenised, 
though not completely. The two structures, easily 
separable because of the interspersed foil, are now removed 
from the press and separated. Each structure, as shown 
in Fig. 1, 


Fig.t. Fig.2. 
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It is next cut to its required shape, and then a “ skin ’ 
of woven wire gauze is tacked (with ite mesh diagonal) 
to the edges of the fingers and shaped to the required 
profile of the blade. The gauze-covered reinforcement is 
now placed in a mould 5 (Fig. 2), which is the shape of 
the finished blade. Within the hollow spaces is placed 
rubber and reagents for the formation and vulcanising 
of expanded rubber. The mould is then closed, and heat 
applied so that the rubber is formed and set throughout 
the whole available space, in the cellular structure of 
hard expanded rubber. The wire gauze is just covered 
with rubber, the pattern of the gauze being discernible 
to leave a good keying surface for a finishing coating. 
The temperature at which the rubber expansion and 
vulcanisation takes place such as to complete the 
polymerisation of the resin and the pressure within the 
generated by the gasifying of the rubber, helps 
After setting and cooling, the 
mould is opened and the blade removed for the finishing 
as the cutting of a thread on the shank 
surface finisher of synthetic 
1940.) 
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FURNACE APPARATUS. 


525,204. Soaking Hearth. Stein and Atkinson, 
Limited, of London (Surface Combustion Corporation, 
of Toledo, Ohio, U.S.A.). Figs.) February 15, 
1939.—-The object of the invention is to facilitate equali- 
sation of the temperature throughout the work-pieces 
heated. The furnace, which is of a generally known 
construction principal heating chamber 3 and a 


(2 


has a 


now consists of a solid root and “ fingers ” of | 
| a thickness which is stepped down away from the boss. 


! 
| 


soaking chamber 4, the two chambers being in open 
communication by way of a constriction through which 
the work-pieces pass. The work-pieces are passed through 
the chamber 3 on water-cooled rails 6, terminating at the 
front end of a soaking hearth 8, and after soaking they 


| are pushed down the incline 11 to the discharge opening. 


The invention is the provision in the hearth 8 of as many 
longitudinal hot spots as there are rails 6 in order that 
the relatively cool spots produced in the work-pieces 
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where they have rested on the rails may be removed 
quickly and uniformly. These hot spots are produced 
by embedding in the hearth 8 as many heating flues 13 
as there are rails 6, the flues being arranged in alignment 
with the rails. At the discharge end of each heating 
flue is a downcomer 14, which delivers to a transverse 
manifold 15 common to all the flues. Dampers regulate 
the draught in the heating flues. Hot gases are drawn 
into the heating flue inlets 21 directly from burners 22, 
which fire upwards into the chamber 3 from below the 
flue ends. This arrangement of the burners to fire into 
the chamber 3 results in better heating of the work-pieces 
approaching the hearth 8. The arrangement allows of a 
reduction in the length of the hearth, and the heating 
flues also compensate for radiation losses through the 
bottom of the hearth. (Accepted August 23, 1940.) 


MISCELLANEOUS. 


519,878. Bakelite-Moulding Press. The General 
Electric Company, Limited, of London, and R. J. Kaula, 
of Witton. (1 Fig.) September 7, 1938.—The invention 
is a press for moulding Bakelite lampholders which 
incorporate a screw thread. The press consists of a 
screwed operating spindle 1 which raises and lowers the 
mould head 2. The mould head carries four mould 
portions 5 which form a screw thread on the inside of a 
lampholder cap. The complementary cavity mould 
portions are formed in a stationary base plate. Each 
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mould portion 5 is mounted on a spindle 8 which is 
coaxial with the thread-forming part, and at the end of 
the spindle is a gear-wheel 9 which engages an idler 
gear10. Each of these latter is also in mesh with a single 
gear-wheel 12 driven by the operating spindle 1 through 
@ spring-loaded uni-directional clutch 13, by which a 
drive is only transmitted during upward travel of the 
mould head 2. The gearing is arranged so that it com- 
pensates for the different screw pitches of the press and 
of the mouldings, and the opening of the press automati- 
cally unscrews the mould portion 5 from a finished mould- 
ing. The latter is then ejected from the cavity portion. 
(Accepted April 9, 1940.) 





